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Chapter 17 
SOLVING EQUATIONS At© INEQUALITIES 



Introduction 



In English it is possible to write statements that are not true 
as well as statements that are true. When you say, "Tids cat is an 
animal with four legs," the statement is true if the th:^ng you are 

pointing to is a normal cat. On the other hand, it is not true if 
you say, "An airplane is an anima] with four legs," 

In your arithmetic wotk in the lower grades, you probably gave 
"wrong" answers to some problems once in a while. When this happened, 
you had written a Daathematlcal statement that was not true. 

Many tests have sentences with blanks where you are supposed to 
write a word or two to complete the sentence. If you write the correct 
word, the sentence is a true statement. If you wilte the wipng word, 
the stat4jient. is false. For Instance, .in the following: 

was the first President of the United 

States.", 

"Washington" makes the statement true. "Lincoln" makes it false. 

in mathematics, ^uat as in English, there are different kinds of 
sentences. When you say A£ J_ CD , or A ABC = A XYZ , you are 
making statements which may or may not be true, but they are different 
kinds of statements from ^ 

_ 3+2 = 5. 

The last statement says that the number named on the lef .side of 
the eqixal sign is the same n\amber as the number named on the light 
side. That is/ "The sum, three plus Awo, is five." 

Suppose we replace the 3 ^ "the statement above with a variable, 

X : 

X + 2 = 5 • 



7, 
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This eqiiation is a sentence that claims there is a number with "vdiich 
we can replace the variable, x , to make a true statement. The 
solution of the equation is the nimiber used to make it true. In ' 
X + 2 = .5 , the solution is 3 • No other number makes the sentence 

true. (0£ course you know that there are many names for 3 : 
^ , 3X1> 3+0, k 1 , eptc.', but it is easiest .to recognize 
the ordinary name, 3 ^ and that is the one you would expect to see 
in the solution.) For some equations there is no solution. For 
instance, there is no real number to replace x in the equation 
X = -/""TT" and make the sentence true. 

An equation can be so simpl^ that its solution is perfectly 
obvious. In x = 2- , for instance, you see at once that* replacing 
the variable with 2 makes the sentence true: 2 = 2. 

Some equations, however, are not so easy to solve. In this chapt 

you will learn ways to solve equations like tliese: 3x + i^- = 2x"+ 1 , 

p .> 
and X + kx + k = 1 . 

i 

You will see that in some equations more than one number is a 
solution. You will also find out how to'^ solve ' inequalities like 
X + 3 < 5 . 

Class Discussion '■ 

In order to solve equations it is helpful to look first at mathe- 
matical statements without variables,. _ „ . ^ _ _ , 

Take a true statement like 

. ^ • 3+^ = 7. 

Suppose' you imiltiply the number (3 + ^) on the left side-of 
the 'equal sign by 2' . (We Vill x^^all this multiplying "the left side" 
•by 2 .) 

2 • (3 + ^) = 7 . This ^ a t!rue statement. You can 

(is, is not) 

leave the left side as it is and make a true statement again by 
, the number on the right side by . 

2 . (3 + 1^) = .7 
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If you multiply both sides of a tru^ statement by 
the same number j you still have a tine statement • 

Suppose you add 5 to the left side of the statement 3 + 1^ = 

You get (3 + ^) + 5 = 7 . This a true statement, * 

(is, is not) 

You can leave the left side as it is and make a true statement 
again by to the right side. 

(3 + ^) + 5 = 7 + 

r 

If you add the same number to both sides of a true 
statement, you still have a true statement . 

1. Show what you do to the second statement of each pair below to 
make each statement true. 

(a) 5 + 9 = 1^^ 

3 • (5 + 9) = 1^ 

(b) + 6 = 10 

(c) 26 + 8 = 3^ 
9 • (26 + 8) = J 3^^ 

(d) 15 +45 = 60 

3 • (15 + 1^5) + 8 = J • 60 + 

'Some things that you do in everyday life you can "undo". To 

undo putting on your coat, you . To iMido 

picking up a book, you • To \indo opening 

the door, you ^ • 

In working with numbers, you also can "undo" what you do to a 
number. 

To undo adding 5 , you add the of 5 • 




If you start with 3 and add 5 > you get 8. 

3 + 5 8 

To get back to 3 again, you add.^^ to both sides of 

the equation, . • ' 

3 + 5 + "5 = & + ^'*5 

You have a true statenjien-?: 3+0 = 3 
' or simply: 3=3* 

Suppose you use a variable in place of the .3 in the equation 
you started with. If you vrite x + 5 = 8 ^then to find out what is 
you add the opposite of 5 to both sides of the equation. 

X + 5 + "5 = 8 + "5 
On the left side, adding the nimbers, you have x + 0 , and on the 
right side you have ^ • ^ , 

X + 0 = 3 , 
so X = 3 " 

2. In the equation x + ""16 = , to undo adding "16 , you 
^ must add to both sides of the equation. 

X + "16 + 16 = 2i^- + 

so X = 

3. In the equation x + 59 = 65 , to find out what x is you add 

to both sides of the equation. 

X + 59 = 65 

X + 59 + = 65 + 

X + 0 = ; 

X = 

To undo multiplying by 5 , you multiply by the reciprocal 
of . 

If you start with k and multiply by 5 9 you get ^0 . To 
get back to k again, you multiply both sides of the equation by 



5 • = 20 

i 5 ' k = • 20 

5 ~ 

1 • If =- 
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Suppose you have a variable in place of the 4 in ^ the first 
equation, , ' ^ ' 

^ 5 • x'=,20 
You nmltiply both sides of the equation by ~ . 

• . " i . 5 • X ='i . 20 

A' 

■ so ^ " ■ 1 • X = !<• 

. and ^ X = k 

k. In the equatiQix lOx = 90 , to find out vhat** x is you multiply 
both sides of the equation by ' ^ (Remember * that lOx 
means 10 • x .) ^ ' " ^ 

lOx = 90 - 



^ • lOx = • 90 

1 . X = 



1 • - 

so X = 



•5. In the equatipn ^ x = 12 , you multit)ly both sides of the 
equation by ■ 

.1 . 
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What ve want to do in solving equations is to add the same number 
to both sides of the equation or multiply both sides by the same 
number in order to get just the variable ,on one side and the solution 
on the other. As we do this, we write a chain of equivalent equations, 
all of which have the same solution. 

In the ^equation x + 9 = "3 ^ want to get x + 0 = ? , so 
we afld ^ to both sides, and learn that x = . 

In the equation i x = 3 , we would like to have 1 • x = ? , 
so we multiply both sides by and learn that x = . 

Exercises ' 

For each of the following, show what you do to both sides of the 
equation to find the solution. Then solve the equation. The first 
one is done for you.' 

Equation On. both sides, you 

1. X + 6 = 13 a<i<i "6 • > 

X = 7 



add 

2. X +^5 = 3 



X = 



3 . ' 5x = 18 ■ multiply by 



h. Jx = 7 



. . ( Hint . Remember what you know 

^ ~ i_, — about reciprocals.) 



7 



Equiation 



On both sides » you 



5. 



6. 



X = 



= 3 



X + 19 = 13 



X = 

29x = 58 
X = 



M 



(Simpilfy " 
yoTor answer.) 



( Hint . This is the same as 
=3 .) 



X = 12 



X = 



X = 



10. 5x. = 50' 



X i 



11. X + '9 = 18 • 

X = 



12. 



X = 15 



X = 



(Reciprocal?) 



13. I X = 18. 

= 



'll^. X + "50 = 0 

X = 



15. 2x = 0 



X = 



8 



FRir 



13 
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Egul Talent Equations f— 

In an equation like 2x + 3 = H ^ ask yourself, "How can I get . 
;just X on the left side and a number on the laght, that is: 
X = ?" 

The first thing to do is to decide vhB,t was done to x to get 
2x^+ 3 • You see thal^ x was muitipliedfby 2 and then 3 vas 
added. The result was 2x + 3 • But the same thing must have been 
done to the right side of the equation that stated x vas a certain 
number (x = ? )• 

/ Class Discussion 

To find the solution to 2x + 3 = U ^ yo^ wiH reverse the 
steps that were taken to go from^the equation x = ? to the eqiiation 
2x + 3 = 11. • Since x was first multiplied by 2 and then 3 was 
added,, to reverse you will first add and then multiply and you do the 
same thing on both sides of the eq\iation« ^ 

Because 3 was added to "both sides, add the opposite of 3 to 
both sides". 

Left side Right side ' 
2x + 3 + = 11 + 

You have 2x + 0 = 8 , so you knoy you can write 2x = 8 . Because 
both sides were multiplied by 2 , multiply both sides by the 
l*eciprocal of 2 . , 

Left side , Right side 
• 2x = * * ^ 

This gives you 1 • x = if , so you know the last equation can be 
written x = if . You have the solution. 

Sometimes, however, people make mist^es when they compute. To 
check, you should always go back to the first eqiiation and replace the 
variable with the solution to see whether the statement is true. When' 
you do jbhis^ you get: 
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(2 • i^) + 3 = 11 
8 + 3 = 11 
11 = 11 . 

This is a true statement, and you kiiov yoxxr solution is rights 

You, vrote a chain of equivalent equations. They are equivalent 
becaxise they have the same solution* 



(and, after adding "3 to "both sides) 
(and, after multiplying both sides "by i ) 



2x + 3 = 11 

2x = 8 ' (Check your 

solution here.) 

X = 1^ 



In the equation, 7x + ^ = ^ , think: "First "both sides were 

multiplied by -apd then ^ was added. To reverse the 

p3X>cess, I will first Add the opposite of to both sidles and 

then imjltiply both.s/des by the reciprocal of 

Left side RLght side . 

7x + =r ' 1^6 " 



7x 



(Add 'k .) 



(Multiply by i .) 



k2 



Check the solution by r^lacing the variable, x , with 6 , 
in*the first equation. 

* (7 • 6) + if = if6 

You gail\replace the variable with 6 in each one of the equivalent 
eqT)[ati,ons you wrote: 

. Check 

7x ^+ if = k6 

7x = 1^2 " 

X = 6 



(7 . 6) + 1^ = k6 
1 ' 6 = k2 
6 = 6 



10 
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In the Exercises in Section 17-1^ you had the problem = 3 9 

and you saw that this^vas the same as ^ x = 3 • In the pr(!fblem 
3 

X = 12 , you knew that you must mwltiply both sides by the 

-^3 ' 3x 

reciprocal of ^ . She equation ^ = 12 has exactly the same 

3 

solution as ^ x = 12 , because ^ 

32: ^ 3 * X 

^ • =ir • T 

- 3 X 

5x 

Eemembeilng' this helps to solve equations like + 5 = 15 • Think 
5x ' • 5 

of ^ as Y ^ • Fi^rst both sides of the eq\xation were multiplied 

by and then was added to both sides* To reverse 

this process, wri^^e three equivalent equations: 

Leftside Right side 

S X + 5 = 15 



7 



(Add . ) 



7 



(Multiply by . ). 



Check yoTir solution. 



(| • 11^) + 5 = 15 
10 + 5 = 15. 
15 = 15 



11 
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Some equations are written in the form of subtraction. 

3x - 2 = 10 

Before doing anything else, change it to addition. 

3x + "2 = 10 

If the variable was first multiplied by 3 and then "2 was added, 

you reverse the process by adding to both sides and then 

multiplying both sides by ^ . 

Left side ' Right side 

3x + "2 = 10 V 

(Add _ . ) 

, 3x ^ = . . 

(^fultiply by ^ ) |" 

Caieck your solution. 

(3 J^) t "2 = 10 ■ . * 

: , . . 12 + "2 = 10- 

. _ 10 = 10 

By now you can use the reverse process juat by planning (ahead 
and writing only the equivalent equations. With 5x + 2 = 22 , you 

pljan first to add to both sides and then to multiply both 

gides .by . • " • 

5x + 2 = 22 
r ^ ' • 

. 5x = 

X = 



Be sure to check your solution to see if it can be used to replace 
X in the first equation, 5x + 2 = 22 . 

- (5 • ) + 2 = 22 , 

+ 2 = 22 , ■ • 

= 22 

12 



l7-2d 

Exercises 

For each eqiiation belov, show your "plan" in the middle coliunn 
and then vrlte equivalent equations to fir^d the solution, Re- 
^llace the variable with your solution and check to see if the 
statement is true» The first one is' done for you. 

Plans 

Equations On b o t ^ sides ; Check 

(a) i^x . 5 = 39 (i^ •ll) - 5 =39 

Rewrite as addition, 

l^x + = 39- iO^ - 5 = 39 

Add ^ , 

•kx = kk . , ■ 39 = 39 

Multiply hy ^ • 

X = 11 ' . 



(b) 2x + 1 = i^l 



(c) "5x + 2 = 10 



(a) I - I = 



, Add 



Multiply by 



^Add 



Multiply by 



Rewrite as addition. 
Add 



Multiply by 



f-*-^° = ° » Add 



Multiply by 

13 ; ■ '• 
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2. You are prolia-bly ready to do the planning without writing it 
down. For the following ^hlems, think what yo.u will h&ve to 
do to both sides of the equation; then vrite. equivalent equations. 
At the right, show that your solution is correct. The first one 
is done for you. 



Equations 
(a) kx - 1 =1 



(h) 2x + it) = 50 



(c) l^x - 15 = 7 



Check 



, (1^ • 2) + -1 = 7 
l^x + -1 = 7 8 + -1 = 7 

li-x = 8 7 = 7 

X = 2 ' 



(d) 2x + 5 = 5 



/ \ 2x . 2 
(e) y + 5 



= 2 



(f) "Jx + 10 = 1 



id 

ERIC 
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Equations vlth a - Variable in the Denominator pf a Fraction 

Bqliations sometimes have a variable in- the denominatpr of a 
^faction^ as in ^ + 2 = ~ • This looks hard, but it is solved in 
much the same way as the others you hfilye done, except for some extra 
steps • 

You know one thing about the solution of the equation before you 
start: x is not 0 , because ^ has no meaning. ^ . ^ 

' Class Discussion 

3 1 
..First, rewrite - - as 3 • - • 

t ' . ' X X 

-The equation is now: 

3.1.2 = 1. ' • • 

When yoiisfind out yhat the number ^ is, you will' kpow what 
X is, because the reciprocal. pf ^ -is x . 

In the equation-' tbove, the number — was first mult iplifed by ^ 

3 and then 2 was addad. To solve the equation you .first add 

to both sides 

^ 1 • - 7 



" - 2 



Next you inultiply both sides by 



so 



1.3,1= . I 

1 = 1 - 
X 2 



•and X = 2 ' . 

(if you are not sure about the last step, use the comparison 

a c \ ' 

property. ■ You know that - = - if a • d = b • c > ; _ 



15 
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When you piltiply 1 ♦ 2 and 1 • x you find that 2 = x. 

« 

Check the solution in tlie equation. 

Equation Check 

l + 2 = i — +2 = - 

X % 2 2 " 2 

1 + i - I 

^ 2 2 ~ 2 

3 + ^ _ 7 
2 ~ 2 

7 7 
2=5 

The next problem is just a little haarder. 

8 



X + 1 



+ 3=7 



In this ' equation, you know that x cannot be because 

8 1 

• +1 = 0, Rewrite — —~r- as 8 • — r-r and your equation 

— — ^— X + X . X + X 



First add the opposite of 3 i 

1 



8 



X -f 1 

and then multiply by the reciprocal of 8 : 



X 1 ^ 2 

Write X + 1 = 2 as the next step, and finally add the opposite of 

* to both sides and find the solution, x = 1 . Now check the 

■ g 

solution in the equation - - + 3=7* 



16 
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1 + 1 



+ 3=7 



•1+3=7 

1^ + 3 = 7 
7 = 7-- 

The equation —f-y -"3=5 gives you a chance to use many 
things you learned in earlier chapters, (Notice that x ^ 7 •) 

First, rewrite the equation as addition . — 

' 18 . 



X + 7 



= 5 



l8 

Write the'eqviation again to show - ^ ^ j ^s^ 18 times a nuaiber . 

18 • ____ + = 5 

Add the opposite of to both sides • 



Multiply both sides by the reciprocal of 



(StmplijEy the fraction 
on the right side.) 



Because — —tt = 4 ^ you can write: 



= 9 . 



Add the opposite of to both sides . 



17 
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Check your solution by substituting it for x in the equation you 
started vith. 

-3-5 



18 



+ 3=5 



2+3=5 
5=5 

Exercises 

1. For each equation below, write a chain of equivalent equations to 
find the solution. On the right, check your solution^. , 



Ch^eck 



(a) ^ - 2 = , >nd X 0 

' (Addi-^on problem) 

• = 3 • ) 



(Add .to both sides.) 

(Multiply both 
sides by .) 



TTT ? = I ' and :^f'k 




(Revrite 



x"TT 
as 2 • .) 

(Add to both sides . ) 



(Multiply both 
sides by •) 

If those two numbers are 
1, then •) 

(Add 1>q both sides,) 
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Caieck 



In some of the problems below you will hav^xbo wilte only one 
equivalent equation. In others 'ypu will need TOs^write two or 
more. Check each solution. 



Check 



(a) = 1 



(b) = '3 



(c) X +^29 = 6 
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(d) .kx + 8"= 10 - 
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Check 



(e) |x .'l^=,-l 



f . X 1 _ 17 



. 1 + ^ = 7, and x;^0 



ERIC 
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SolvlDg Equations with Functions 

In Chapter 8 you found that for an equation like '^2x +3 =.'^l\ 
you could write two functions/ graph both of them on a coprdii 
and find the solution of the equation » 



Lane, 



Class Discussion 

To review, let's look at the equation 2x + 3 = "l. You can wri^te 
a* function using t&e left side: f : x ->2x + 3 . On the right side 
^^XOJ^L can write a constant function: g : x -> ""l . 

Very carefully graph each of these functions on the coordinate * 
plana below* Use inputs as shown. 



f : X -> 2x + 3 


Input 


Output 


1 




0 




"l 





g : X -> "l 


Input 


Outpyt 


1 




0 




"l 





































































































-G 












































































































































-2 






















































> - 






L ; 




! 
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The graph of the function g ; x -4 "l Is a horizontal line, 
parallel to the x-axis because no matter vhat input you have, the out- 
put is 'always • For ^fhat input does the graph of x -4 2x + 3 

intersect the graph of g : x -> "l ? When you replace x 

.vi-& "2 in the equation /2x + 3 = ^ you have 2 • "2 + 3 = . 
This is a true statement, ^so *2 is the solution to the equation. 

,You co\ald also have written a chain of equivalent equations like 
thie: 

2x + 3 = '1 
2x = 'If 
X = *2 , 

You can see why, in solving equations this way, it is necessary 
to draw the .graphs very carefully and t<5 check your solution.. If you 
are cajreless, your graphs may not show the intersection correctly, and 
the input that gives that intersection may not be tlie solution of the 
eqx:;Ation. 

Try the equation l^-x +-6 = 2 . The function for the left side 

of the equation is f : x -4 ~ * The function for the right side 

of the eqixation is g : x -4 * Use the inputs 0 , '2 , and 

3 , and graph ^oth functions on the next page. 
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What input gives the same output for both functiorrs? 

Find the solution of the equation, if x + 6 = 2 by vritj^ng equivalent 
equations, 

Ifx + 6 = 2 



V 



Did the graphs of the two functions give you this solution? 

If not, ygu should try to find where yov made .a mistake. Check the 
solution in the eqiiation, and then go back over your work, 

23 
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17-^ 

Often the solution of an equation is not an integer, and then it 
is scanetimes hard ,to see, from a graph, exactly what it is» 

The eqxxation - ''6x + 3=0 is an example. The function for the 

left side is f : x . The function for the right side is 

g : X . This is a constant function. Use the inputs 0^ 

and "2 for eacli function. and draw the graph of each. 



























































4 












■±& 




























1 ii 




















































































±2 




























1 n 


r 


























o 




























ft 




























O 

T 




























7 




























-6 




























-k 






— r— 


















































-5 




— 1 


5 
























































/ 






— 1 






"I 








2-; 


0 


J 


: i 




i 




























































































r 





















































































You see that, ' for the equation "Sx + 3 = 0, the inpu^that gives 

the same output » for both functions is some number between 0 and 1 • 

114 

You might guess that it is j or ^ or ^ or many other rational 
ntimbers. Choose one of these niombers and check it as the solution to 
the equation^ If it is^not the solution, try another of the nmbers, 
and so on, vintfl you find the one that -solves the equation* The solution 
of the equation. "Sx + 3=0 is • 

2h 



The function 'method of solving equations does not always ^make it 
easy to see the solution of an equation exactly, anh of course if 

you are not careful you may not find the correct one, but you should 
get a solution that is fairly close to the coirect one* Another draw- 
back to the function method is that the graph you j use sometimes needs 
to be veiy large. In the last problem, for instance, in order to graph 
an input of "2 , the y-axis had to be at least 15 iinits long* How 
long would it have had to be to show the output 'for an input of "5 ? 

units 



Until now, you have not been asked to solve an equation like 
x^+2 = 6x + "8, in which you see x on both sides of the equation* 
In this kind of equation, the x on the left side of the eq\iation 
mnast stand for the same number as 'the x on the right side. To solve' 
this ^equation by the function method, write a function for the ieft 
side as usual: f : oc ->x + 2 . You can't write a constant function 
for the right side, but instead' you caii write g : x -> 6x + "8 • Use 
the inputs 0,1, and 2 and graph these functions at the right* 



What input gives the same 
output for both functions? 



Check to see whether this number 
is the solution for the equation 
X + 2 = 6x + "8 . (if you were 
careful, it should be*) 

+ 2 = (6 • ) +/8 
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Exercises 



Write tvo functions' for each equation. Choose inputs that allow 
you to graph each of the functions on the coordinate plane given. 
(Most of the time you have used inputs "between "3 and 3*) 
-Answer the questions for each equation. 



er|c 



1. 



2. 



3x + "1 = 'k 

(a) f : X -4 

(b) g : X -4 



(c) What input .gives the same 
output for both functions? 



(d) Show that this is the 
• solution to the equation 
3x + "1 = "1^ . 



(3 



+ '1 



3x + 2 = 6x + 

(a) f : X -4 

(b) g : X -» 



(c) 'What input gives the same 
output for both functions? 



(d) Show that this is the " 
solution to the equation 
3x + 2' = 6x + . 



(3 • ), + ^ = (6 

+ 2.= ' 
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3* . -ax + 'i = X + 1+ ' ^ 

(a) f : X -» 
'(b) g : X -» 



(c) What input gives the same 
output for "both functions?' 



(d) Show that this is the 

sblution to the equation 
- 2x + 1 = X -f 4 . 



(2 • = 
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(a) f : X 

r (b) g : X 



(c) What input gives the same 
output for both functions? 

- (Tiy to Judge 

as well as you can*.) Test 
yoirr answer in the equation 
. 2x + "1 = 1 + ^2x • If it 
is not correct, tiy another • 
G?hen show that you have the 
coirect solution below, 

(2 0 + "L = 1 + ("2'_ 

+ "i = 1 + 
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Equations Which Have ttoe Variable on Both Sides 

* Problem k in the last lesson is an example of an eqxiation vhere 
the solution is not an integer and graphing does not show clearly vhSit 
it is. You may also have noticed that for some equations you would 
need a veiy large piece of graph paper to f?Lnd the .solution by the 
function method. It takes only tvo steps more than you have used 
before to solve an equation like 3x + 2 = "i^- + 6x usiiag equivalent 
equations. We, will take those two steps very slowly. 

C3^ss Discussion 

In solvirjg equations you try to get, -as your last equation, x = 
some number. Up to now, the right side of the equation has not had a 
Variable .in any of the equivalent equations you wrote, so you always 
knew what the number on the ' right was . 

In 3x .+ 2 = + 6x , you know that "k 6x is the same 
number as 3x + 2 , but you dbnH know what nmber 3x + 2 is . If 
you coxild only get rid of the "6x" on the right, you could use the 
usual method to solve the equation. When you look back at equations 
like 2x + 3 = 7 ^ you remember that you got rid of the 3 on the 

left side by adding ^to both sides. To get rid of any 

number that has been added you add its opposite. 

. On th^ right side of 3^ + 2 = + 6x , .the number 6x has 
been added to "k . If you add the ppposite of j the right 

s-ide is just "k . But in order to add the opposite of 6x , you 
must know what the opposite is. By making a table you will see what 
happens to 6x and its opposite when^we replace the variable with 
different values. Complete this table, using the values of x that 
are given. 
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Value of X 


Value of 6x 


Opposite of 6x 


-6x 










\ 








3 • 








o 








1 








0 




— ' ^ 












"2 








"3 









You see that in each case the opposite of 6x is the same as, 

"6x • If you add 6x and "6x , the sim is • Now you know 

that the way to get rid of the 6x on the right side of the equation 

is to add • But whatever you do to tlie right side^ you must 

do to the left side, so you add "6x to the left side also* Start 
with 3x + 2 = "if + 6x , and add ''6x to both sides: 

3x + 2 + "6x = "if + 6x + "6x y ^ 

so 3x + 2 + "6x = "If . 

and if you add "2 to both sides, you have - - 

3x + "6x = 76 • 

How do you find the sim of 3 times a number* and "6 times the 
same numbe!r? You can substitute a few values> for x to ^see what 
happens* Perljaps 3x + "6x is the same as (.3 + "^)x , or "3x . - 
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V. 



' 

Value of 


3x + ~6x. 


(3 + '6) ' X 


3 \ 


9 + "l8 = "9 


'3 • 3 = '9 


2 ■ 


6 + "12 = "6 


• "3 • 2 = '6 






"3 • = ■ 


0 


\ 


• 


"l 






"2 


\ « 

\ 




'3 ^ 







You see that 3x + "6x i'f the same as (3 + "6) • x , or 



As an equivalent equation for 3x + '6x = "6 , - therefore, ' you can 

write "3x = "6 , multiply bothXsides by and find the . 

solution, X = . To checl^ the chain of equations: 



3x . 



Equation 
3x + 2 = "!»• + 6x 
(Add '6x. ) 3x + 2 + ■6x = 'k 
(Add "2.) 3x + '6x = "6 

(3x + "6x = "3x) "3x = "6 

(Multiply-^by -3 •) x = 2 



Cheeky 

substituting • 2 for x 
• 2) + 2 = "!»• + (6 • 2) 
6 + 2 = "!»•+ 12 

8=8 



30 



ERIC 



ERIC 



. 17-5C 

Exercises 



1, Write the opposite of: 

(a) 3x 

. (b) '2x 



(c) I X 



(d) :|x 



(e) "lOx 



2. Add. The first one is done for you. 

(a) l+x + 3x = (5+ + 3)x ^ (g) '3x + '.5x = '_ 

= 7x _ 

(b) 2x + '5x = ( + )x (h) l.lx + '.3x = 



(c) I X + i X = 



^ 

(d) .5x + .7x = 



(e) 99^ + "9Tx = 



(f ) I X + 'IJC = 
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3. Find the solution for each eqiiation by writing equivalent equa- 
tions. At the right, check the solution in the equation. The 
, first one is done for you. j. 

Check, 

Equation substituting the solution 

for X 

(a) 

./ 3x + 5 := 25?^ h (3 • "1) + 5 = (2 • "1) + ^ 

(Add . "2x'.) _^ 3x + 5 + "2x = 1^ ^ -3 +"5 = "2 + 1^ 

(Add '5 . ) 3x + '2x = "1 2=2 ( 

y (3x + '2x = Ix) X = '1 



ERIC 



(b) 

(Add "3x .) 
(Add "6..) 

(5x + "3x = ) _ 

(Multiply by | •). 

(9) 

(Add '5x ■ • ) 

("x + "5x = ) . 

(Multiply by \ -) . 



5x + 6 = 3x + '6 



'x = 5x + '3 
(Note, "x = "Ix) 
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i . 

(Add "x .) 
(Add '8 .) 

(3x + V= .) 

(mitiply by | .)_ 

(e) 

tAdd "x^ ) 
(Add 15 •) * 

(5x + = .) 

(Multiply by J • )_ 



Cheeky 

Equation substituting the solution 

♦ for X • . 



3x + 8 = X + iK) 



5x + "15 ^ X + 7 



(Simplify your answer,) 



if. Find the solution' for each equation by raiting equivalent equa- 
tions* At the right, check the solution by substituting it for 
X in the equation. 

Check 

(a) - l^x ,= 3x + 105 ' ^ 
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Check 

Xb) . kx + "20^ = 3x + 36 



(c) 2x + 1 = 3x + "2 



/ 



Note , Sometimes it is easier to solve an- equation if you sij^ijr 

'exchange the two sides. Problem (d) shovs how this works. Compare 

/ ' ^ 

it with problem (c). 

I 

(d) / 3x + '2 = 2x + 1 



(e) ,2x + -A = ^ + "x 



17-6 

Inequalities ^ 

An equation is a mathematical sentence that says the nmber on 
one side of the equals sign is the same as the number on the other 
side. It is also possible to use symbols to say that the number on 
the left side of the symbol is not the same as the number on the 
right side. One sign that can be used (like the verb in an English 
sentence) is j^. In 3+^i^8^ you read "3 plus k does not 
equal 8" or "3 plus k is not equal to 8".^ 

Such a statement, however, does not help you compare the two 
n\jmbers named, and comparing numbers is often necessary. (Which 
statement tells you more: "Jim is not the same age as Bill" or 
"Jim is yoxinger than Bill"?) 

You have used these two symbols (< and >) for comparing two 
numbers.- For instance, 1 + 1 < 3 (2 is less than 3) and 
3 > 1 + 1 (3 is greater than 2). You have, perhaps, also used 
these symbols: < (is less than or equal to^ and > (is greater than 
or equal to.). The symbols < , > , < , and > are used to expr^s 
inequalities . ^ 

A statement like 1^- + 5 < 9 is true because If + 5 = 9 • If 
k + ^ is either equal to or less than 9 ^ "the statement if + 5 < 9 
is true. Likewise, ^ + 3 > 8 is true because the "is greater than" 
part of the symbol makes it true. 
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• * Class Discussion 

If. Read each of the following sentences and tell whether it is 



'true 


or false* 


(a) 


+ 5 = 9 






(c) 


■ It + 5 >,9 




6 - , > 0 




6 - 2' > 0 




4 + 8 < 0 


(g) 


U + "U < 0 


(h)- 


■U + "6 < 0 


(i) . 


6 + 3 > 8 


U) 


■13 - 3 > 10 



Ybu' can use a variable in inequalities, too* First, let,*s thinfc 
of replacing the variable only with whole numbers * 

If X < 1 , what number can be' used to replace x ? 



If X >, 0 , you can^replace x with ^ . If 

X + 1 < 5 ^ what numbers c&n be used to replace x ? ^ , , 

, and ^ • If you replace x with k then k + 1 < 5^ is 



. ncJt true. The numbers that can bje used to replace the variable and 
make the sentence true are called the solution set for the sentence. 
(We have talked about "the solution" for equations because ySli have 
not been .Q^ble to use more than one n\mft)er as the solution for the 

^equations you have had so fari^)* 

In X + 1 < 5 , the solution set contains the whole numbers 
, and 



i 



^ — — 



2.» Givfe thq solution set (i-^ole mmibers) for each of the foUowiiag 
. * statements • 



Ca) 


X 


+ 5 = 6 


(b) 


X 


-8 = 1 


(c) 


3 


+ X < 10 


(d) 


X 


- !<• < 7 


(e) 


2 


• .X = 18 


(f) 


2 


• X < l8 


(g) 


2 


» X < l8 


Notice 


that for 



solution set. In ^ • x < l8 , aH the numbers less than , 9 QX^ln > 
the solution set, and in "2 • x < l8 the' nmber 9 and all'of the 
numbers less than 9 are in the solution set. 

The sentence. Is + 6 > 6 has more numbers in the solution, set 
than anyone can possibly write dovn. Eveiy whole number except 0 
is included in the set, because r+6>6, 2+6>6, and so on. 
For ^sentences,' like this, we just give the three smallest numbers that 
can be u^ed, and then, write three dots to mean "and so on". For 

X +v 6 > 6 , we write 1 , 2 , 3 ^ This shows that 

is not in the set but the rest of the 'vdaole numbers are. 

^ Sometimes there is no number, you can use to replace the variable 
6nd make a true statement. For instance, if we use only the whole 
numbers, there is no njimber ^Idiat mak-es x + 6 < 6. true. In this'case, 
we say that the solution set is empty . In the equation 2x + 3 = 2x + 5 
th^e is no replacement for x that makes the sjiatement true. 'If we 
add * '"2x to both sides, w^.have 3=5. ,-'''WE3!ch certainly is not trU^. 
So the solution fo» the equation 2x+3=2x + 5 is the empty set. 
The symbol for the empty set is ( } . 
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^ Exercises 

Using only >Aiole nuinbers for x', give the solution set for 
each of the ifoUoving* J 

• 1» X < 3 ' 

2. x-+2<3 ' 

.3» U + X > 13 * 

\, 5 +'2 < X . ^ 

5. 7+x>-29 • 

6. ' X + 1 <«x \ 

7. '2x<25 • 

8.. 2x + l< 25 . 

■ 9. 2x'< V . , 

16. 5x: > 10 ' • 

/ — ■ — , — 

11. Itx < 12 . \ ' 

12. |.<8 ■' " . 

V 

13. f>5 

14. 33£ ^ 15 '' 

15^. 3x + .1 < 15 . . 

l6< 3x + 2 < 15 • , ' • 

f 

17. 3x + 3 < 15 ; * 

18. 3x + 3 < 15 ' ' 

19. - ■ 15x > 15 ' 

20. 2x + 1 < 1 _ 

■ • ■ " 38 
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Solvlog Inequalities vlth Graphs 

In the last section, you solved Inequalities using whole nxambers. 
One vay to solve an Inequality fB-^Just to guess a solution, try It, 
and then guess some others until you find which nunibers fit. This 
• works with the kinds of problezas you just had, whete the answers are 
all whole numbers, although you can imagine that Just guessing would 
* not be a very efficient way to solve some inequalities. Furthermore, 

if we include, the integers, rational numbers, or real numbers as 
possible nunibers in the solution set, it would be impossible to write 
solution sets in the form you just used. 

First, -let's find a way to show the solution set on the nuinber 

line. 

9 

Class Discussion 

What ^s the solution of the equation 2x + 3= ll? x = 

To show this on the number line, you just make a large dot at 
the point that corresponds to if . 

^ 1 1 I t 1 i 1 I i 1 i 1 1 j 9 1 > 1 1 1— I ^ 

-10 -9 -8 -7 -6 -5 -3 "2 "1 0 1 2 3 ^ 5 6 7 8 9 10 

In tfe Inequality, 2x + 3 >'ll > any nlimber greater than k 
will also make the statement true. 

If you want to show 2x + 3 > 11 on the number line, you dray 
a ray with its endpolnt at k and pointing to the right. 

M 1 1 1 1 \ 1 • ♦-^-H 1 » ' ' * ^"^^^ I I I - ^ 

•'s^ 0123^567 

t 

^ Or you can write the solution set using symbols^, like this: 

* »> ^ 

This means that you can replace x^ln 2x.+ 3 > 11^ with*- if or any 
number greater than if, (for Instance, with 7 > or , or ^) 
and have a .true statement. 



39 



17-7a 

If the inequality is 2x + 3 > 11 , you "must make it clear that 
h is not in the solution set, but that all numbers greater than k 
are » On the nuniber line, the fact that k is not in the set is 
shovn hy the small circle at that point, 

— H — \ — i — I — I — H — I — t — » — I J— H — I 1 — Q> ( i I I I I I 

Using symbols, you can write: 

To show 2x + 3 < 11 , you show that k is not in the set but all 
numbers less than k are. 



-6 -5 -3 



^"^i""r^i 23^5 



— I — I — (- 



Using symbols, you can write: x 



The number line below shows the solution set for an inequaCLity. 
Write the symbol that goes in the blank. 

X + 1 0 



H f— 4 1 1 1 I I — 



-3 -2-10 1 
Write the solution set using symbols. 



Wilte the symbol the^ goes in the bldnk of this inequality. The 
solution set is shown on the number line belov. 

X + 1 0 



H 1 1 — ^ — » i « »-^-^ — 9 



k -3 -2 -1 0 1 



Write the solution set. 
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You vill scmetiioes see statements like this; 
3 <'x + if < 10 . 

This means that 3 is less than x + if and x + if is less than- 10 . 
An easier way to sajr it is that x + if is between 3 and 10 , but 
in symbols, it is written as it is above. . To find the solution set, 
we can think: "If x = "l , then x + if = 3 , so "l is not in the 
set, and if x is 6 , then x + 4 = 10 , so 6 is not in the set/* 
All the numbers between "l and 6 • are in the solution set. To 
show this on the number line we draw a .segment with .the endpoints, 
**1 and '6 , circled. 

—J ' J ' + 1 J 1 »Bi^ 1 1 1 1 fei 

-.6 -5 -if -3 -2 -1 b 1 2 3 if 5 6 7 

To show every number between "l and 6 , the solution set is 
written: 'l < x < 6 . 



One way to solve inequalities - 
























is to graph them. Let's start with — 
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3 < X t if . First, knowing that 3 
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■-6 














^may equal x + if , write two 
























functions for the equation 3 = x + if . 
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f : X and 
















































g : X . Graph 
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these two functions on the 
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coordinate plane at the right. ■ 
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The input that gives the same output for both functions is 

♦ 

^. So, if ' 3 = X + 1| , the solution is "*! • But suppose 



3 < X + 4 . You knoy the solution set contains more than one ntmiber, 
and ypu can use juBt a few' tests to find out ^t they are. ELck a 
mtinher tl^at is less than "l and try it in the inequalilg^: 

3 < J '+ ^ ♦ Is the statement true or false? ^ Try a * 

'riuinbef that is greater than "l . 3 < + ^ . Is tMs true or 

fals^? Now you are ready to show the solution set on the 

' niffiiber line*^ Since "l is in the set, niark the point "l with a 
large dot. Any nianber greater than "l is in the set, so the ray 

' -.will go to the . Show the solution set of 3 < x + 4 on 

the number line below. 

»— ' — J I — -i » »r — »— H « * 1 1 1 — H 1 — J < — H * I m 

-10 -9 -8 -7 -6 -5-4-3-2-10123^ ^ 6 7 8 9 10. 

Write the solution set -using symibols. x 

You can use the same method to solve inequalities using '^jiist < 
or > symbols. 

-To solve X + 6 < 1 , first write an equation : x + 6 = 1 . 
Write two functions for the egxiationj* and graph the solution. 



f : X -> 



g : X 
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lEhe solution of the equation x -f 6 = 1 is 
on the .n\3mber line as a circle at that point, because 
the solution set of x + 6 < 1 . 

Now try- a nujnber to the right of "5 in the inequality. Are 

numbers to the right of ""5 in the solution set? Try a 

nuniber to the left of "5 . Is it in the solution set? ^ 

The ray thai: begins at the circle should point to the • 

Show the solution set on the niomber line belo\i^. 



4 — I — h 



— 1 — I — I — I — t — I- 



-I — \ — I — I — I — I — h 



'10 



-9 -8 -7 -6 -5 -i^ -3 -2 -1 0 12 3 ^5 6 7 8 9 10 



Write the solution set using symbols, x 



Some inequalities have variables on both sides of the inequality 
symbol. To solve 3x + k < "2x + 1^ , do just what you did before. 
First, replace the' < with = . This gives you 3x + ^. = '*2x + lif , 
an equation. You know how to solve 
this by grajMng two functions. 
(Use inputs 'l , 0 , and 1 .) 



f : X -^3x + 4 
g : X '2x + ik 



1(3 
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-B 
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Write the solution of the equation 3x + 1^- = "Sx • 
X = > Try a nuniber greater than thW solution of the equation 

as a replacement for x in 3^ + ^ < "2x + ik . Does it make the 

•statement true? Try a number less than the solution 'of the 

equation. .Does it make "the statement true? Show the 

solution set on the number line below. 

^ I I I t > I i i I i i t i > i i t I } i i f ^ 

, -10 -9 -8 -7-6-5-^-3-2-1 0 1 2 3^ 5 6 7 8 9 lo 

Wilte the solution set using symbols, x 
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Exercises 



Solve these inequalities by writing an equatiJn and graphing two 
functions. Find the solution set and show it on-^e number line. 



1. 13 + "ax > 5 



(Equation) 



g : X 




Solution of equation: 
X = 
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-I 1 1 1 1 1 1 1 1 1 1 iV-f— < ^ 1 ! 1 ' *- 

10 -9 -8 -7 -6V5 -J^ -3 .-2 -1 0 1 2 3 5 6 7 8 9 10 



Solution set of 13 + "2x > 5 : 



1^5 



i7-7g 



2. 3x + 2 < X + 10 

(Bjuatioji} 
f : X 



g : X -> 



Solution of equation: 
X = 
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10 



Solution set of 3x + "2 < "x, + 10 
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3* 5x + 2 < 2x + 1 



(Equation^ 



f : X 



g : X 



Solution of equation: 
X = 
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-10 -9 '-8-7-6-5-1^-3-2-1 0 1 2 3 h 5 6 7 8 9 10 

Solution set of 5x + "2 < 2x + 1 : ' 
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Eqiilvalent Inequalities 

Just as you can solVe an equation by vriting a chain "of equivalent 
equations, you can solve inequalities "by writing & chain of equivalent 
.inequalities. There is, however, one slight 'difference, which you will 
see if you work with soiae inequalities' without variables. 



Class Dis cussi on » 

4r — 

Put < or > in the blank to make each a true statement. 

1- >3 5 3. ^ 13 7, 

3 + 5 + ^ ' 13+8 7 + 8 

"9 + "3 5 + "3 k -h 6 "l + 6 

• * • 

If you add the same number to both sides of an' 
inequality, the inequality symbol does not change . 

Put the correct symbol in the blank to make each a true statement. 
Notice how the problems on the left are different from those on the 
ri^t. 

5*1 , 2 7 9. ' 2 7 

3-2 3-7 "3-2 -3 • 7 

6. "3 2 10. "3 [ 2 

7. 8^ "1 11. 8 "1 

2 • 8 2 • "1 • . '2-8 2 "2 • "1 

8. "5 "6 12. "5 '6 

1 • "5 1 • "6 "1 • '5 '1 • '6 

k8 
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^When you multiplied both sid^s of *the inequality by a positive 
number, the sign did not change. When you multiplied bol^jbf^sides by , 
a negative number, the sign had to be reversed. This fact ds impor- 
tant in solving inequalities in which you must miiltiply by a ne^ativ^ 
inmber. 

. You can solve many inequalities by adding the same number to both 

sides. To solve x + 3 < 5 , you add to both sides to get 

X + 0 < or simply , x < . x + 3 < 5- and x < 2 are equiva - 

lent inequalities because they have the same solution set . 

c To solve X + "5 > 8 you add to both sides in order to 

get X + 0 > or X > . 

13. Solve each of these inequaliliies by adding the same number to 
both sides, . ^ • 

(a) X + 9 < 3 . * 

x< 



(b) X - 8 < 21 



X < 



(Rewrite as addition!) 



(c) X + "10 > 6 
X > 



"2 s< ll^ 



X < 



(e) X + 7 < 18 

X < 

(f ) X + "9 > "15 

X > 
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Sometimes you must multiply both, sides /of an inequality, by the 

same nvmiber to find ^ the solution set. In kx < 12 , you multiply' 

both sides by the reciprocal ot • The solution is , x < 

If ' . 

In ^ X > 20 , you multiply both sides by . x > ' . 



Look at thi8/6ne: 'kx < 12 . If you just multiply both sides 
by the^ reciprocal of , which i^ > you get x < "3 . One 
number in the solution set of x, < "3 is ^ Qheck to see whether • 
l^ls also in the solution set of "hx < 12 . - 

" > - "i^ = 16 

and ' l6* is not less than 12 . 

' Remember that if you multiply both sides of an • 
inequality by a negative numbpr, you must reverse 
. the inequality symbol. 

If you multiply. • 'hx and • 12 , you must wrltd., as the . 
. solution set, x > "3 . Try a number greater than ^3 in the inequality 
"Ifx < 12 - If you try "2 , you find that "V • "2 is 8 , and 
that is less than 12 . In order to keep from making mistakes, always 
check your answer by trying a number in the solution - set <to see whether 
it fits in the inequali^^you*-iried to solve. * * ^ 

1*^-. Solve each of these inequalities by multiplying both sides by 
the same number. Be careful when you multiply by a negative 
number ! * 



(a)^ >i ■ (c) I X < 12 

X > ' • X < 



X < 




(■WM^fc sign must you have?) 
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Last, you can use equivalent Inequalities to solxt problems 
-which have the variable on both sides, just as you ^ftlved equations. 

Ta solve 5x + "2 < 2x + 1 , you first add "23c to both 
sides: . * . 

5x +. "2 + "2x < 1 * 

' and then adct 2 to both sides: 

* 5x + ''2X <^3 • , 

'Finally, you vrite 5x '2x as 3x : , ] _ 

• 3x03 ^ * 

'1 

and multiply both sides by : 
' * .J 

X < 1 . 

To check, \ise a number that is in the solution set of x < 1 to see 
whether it is also in the solution set of the inequality you started 
with. Zero is in 'the solution set, and if you use 0 , you see: 

^ • 5 • 0 + '2 < 2, • 0 + 1 

-2 < 1 . 

This is^true, and the solution set checks. 
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Exerplses 

Solve these inequalities by writing eqT;d.valent inequalities. 
At the right, xise a number from the solution set to shov that the 
solution set is correct. 

Check 

1. 6x + 3 > 7 + 5x ' 

' (Add "5x .) ' 

■ (Add '3 .) 

(6x + "5x = ?) 

% 

2. 5x + 11 < 3x + 3 



3. lOOx + 'Ik <99x. + "10 
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k, 3x + ~2 < ~x + 10 

/ 



5. 2x + 15 < X + 12 
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SolvlQg Quadratlc/ISquartlons 

Yqu have used the vord "squared" when yoj^ raised a number to* the 
second power, 10^ may l)e *read "lO to the second power" or 

2 

"10 squared", iHie same idea can be used in writing x • x as x • 

This is read "x to the second power" or "x-squared". Equations 

2 

like X - 2x - 3 = 0 are called quadratic equations. The *word 
"quadratic" comes from q Latin word meaning to make something square. 
In this section, you will leaiH one way to solve quadratic equations. 



Class "Discussion 

If you have a very simple equation, like x = If , it is easy 
to see the solution set* What numhers can you substitute for x ? 

and We often call the numbers 2 and "2 the 

roots of the equation x = i^- , 

Of course, not all equations have rational roots. The equation 

2 

x = 3 ^ for instance, has two real nunibers in the solution set, 1/3 
and '1/3 y but it has no rational roots. In this section you will 
solve only equations whose solution sets are rational numbers* 

2 

The equation x + ^ =?.5 can be solved by u^ing what you leani- 
ed about getting the variable by itself on one side of the equal sign 
and everything else on the other side,_ If^ou want to get rid of 
on the left side, you add to both sides of the equation. 

2 



"if + = 5 + 



2 

X = 



and X = or X = 



2 

To solve 2x = 2 , you multiply both sides by 

2 

• 2x = -2 



2 

so f X = 



and ik X = Or X = 
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Bcercises 



Solve the foilovixig' eqmtionst Check toth of your solutions in . ' ' 
the 6quation» The first one is done' for you» ^ ^ * 

Check 

1, '|x^-6 ' " -Both 3 O and *3 • "3 -9''^ so' 

V, 3 ' . • * 

X = 3 ■ or Vx = . "3 . ^ ^ = ^ 



x^ ' " 12 

2.» "2" " ^ (Remember this is the same as- x - 8 •) 



2 

X 



X or X 



3. + ^3 = 97 



2 

X = 



X = or X = 



l^. xf t '17 = 32 



• 2 
X = 



X = or X 



5. 3x^- + 6 = 18 
3x^ > _ 



or X 
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* ' Class Discussion 
You may be able to guess the solution set of this equation: 

2 

X ' = 2x , but we can use it to show one way to solve harder ones. 

Again we will write two functions. 

Prom the left side of the equation, 

2 

we write the function f : x x , 
From the right side we wilte 
g ^ X 2x • Pill in the table ' 

2 ' 

of inputs and outputs ^ for f : x ->x . 



X 


^1 1*4* 7^1 14* 
UUT/pUT/ 

2 

X 


'3 


9 


"2 




"l 




• 0 




1 




2 




3 





• The graph of the function 

This is called the basic 

quadratic function, and, as • 

you see, it is not a line but 

a curve . Notice that the 

bottom point of the curve Is 

at 0 . For the function 
2 

f : x/^x ", is there any. 
ii^t jbhat would give a ^ 
negative output? I 



X X is 'shown below. 



VJhen you jnultiply. either a 
positive or a negative 
number by itself, 
product^^ is always . 

. 

(Positive or negative) 

' Using the graph in the 
figure at the right, di^^aw the 
graph of the' function 
g : X '-^2x , which is a line. 
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In hov many points does the graph of g : x 2x intersect the 
-2 

cvorve of t : x^x ? \lhat inputs give the same outputs 



for "both functions? 



aaad 



equation x = 2x is: x 
solutions in the equation 

* . 

and ( 



or- 



2 



.) = (2 
) = (2 



The solution set of the 
• Check these 



graph tvD functions: 



To solve the equation x = 2x + 3 , 
f : X -» and g : x -> , 

2 

The graph of f : x -»x is drawn for you in the figure belov. 
Draw the graph of the function g and find what inputs give the same 
outputs for both functions, x = or x = 
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When you draw the graph of the function g : x 2x + 3 very 

carefully, you flhd that it intersects ijhe graph of the function 

2 ^ - 

f : X ~> X at the points for the input 3 and the input « 1 . 

To check these inputs as solutions for the equation x = 2x + 3 : 



Going back to the eqmtion at the beginning of this section. 

2 

X -2x-3=0, you can nov find a vay,to solve it. You knov hov 

2 

to solve an equation if you have only x on the left side, so th^ 

problem is 'to get rid of the rest of what'6 on the left side. First, 

rewrite the subtraction e:x5)ressions ~ 2x and - 3 as addition: 

+ 2x and + 3 • The equation nov isx + 2x+3 = 0.To 

get rid of "2x , you its opposite to both sides, 

and to get rid of- "3 you also add its j to both 

sides. You don't even need two steps for this. You find that 
2 ' 

X = 2x + 3 . This is the same equation you solved before I So the 

2 

solution for the equation x - 2x-3=0 is x = or 

X = . Chebk these solutions in the equation. 



Look at the equation x + 3x + 2 = 0 . KLrst you want to get 

2 

rid of th^ 3x and the 2 that were added to x • Add 



(3, • 3) = (2 • 3) + 3 and Cl • ^^l) 
9=6+3 ^ ^ 1 



""2 + 3 



(2 • ""1) + 3 



9 = 9 



and 



to both sides of the equation to get an equivalent' 



equation: 



2 



X 
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The function 
g : X 



is graphed below. Graph the function \ 

\ 

that goes with the right side of the equation. 



f :x ^ 
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You may find it hard to read your graph for, this equation, but 

you can see that the tvo integer inputs which give the same output 

for both functions are ^ and • Check these as 

2 

solutions of the equation x + 3x + 2 = 0 • 

( • 



) + (3 ' ) +2 = 0 and (_ 

+ + 2=0 

= 0 



.) + (3 • ) +2 = 0 

+ + 2 = 0 

= 0 
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Exercises 



Solve the following equations as you did the ones above. .Then 
check each solution in the equation. . 




■ , • . * . i7-9g 

EEAlKBOOSTER, 

3. (a) You have solved equations in which you had just on the. 

left side of the equals sign. For the equation below, you 
2 * 

^ want to get 2x on the left side. 



2x" 



5x + 2 = 0 



2x2 = 



(Rewrite as addition,) 
^ ' (^dd -and , ) 



(b) The function for the left side of the equation you now have' 
is f : X -> , 

(c) The function for the ri^t side of the equation is 
g : X , 

2 

The graph of .the function f : x ->2x is drawn for you. 
Graph the function g , 
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(d) One input that gives the same output for both functions is 

fjie integer • Check this integer solution in the 

equation, 

2 • ( • - (5 • ) +2=0 

(e) The other input that gives the same output is not an integer 

but a rational nmber between and • Make a 

guess as to what the nmber is and try yoiir solution in the 

^ equation. If you don't guess the right one the first time, 
try another rational number. In the equation 



2x 



5x + 2 = 0 , X = 



Ob 



or X = 



6i 



Pre^Test Exerplses ^ . ' • " 

These exercises are like the problems you wili have on the 
chapter test* If you don^t know how to do them, read the section 
again"^ If you still don't understand, ask your teacher. 

1* (Section 17-1.) * \ 
For each eqmtion, write what to dd to "both sides of thje 
equation in order to get x by itself on the left side of 
the equal sign* 

,(a) X + 1^ = 9 ^ - 

(b> X + '3 = 17 

(c) ifx = l6 

(d) 4 ^ = 7 ■ ' 



2 

(e) 1 = 79 

« 

2* • (Section 17-2 •) . " , ^ 

For each equation, write what to do to both sides in order to 
get X by itself on the left side. 

J r 

(a) 3x + 9 = "21 First ■ 

and then 

(b) p x"+ "15 = 60 First , 



(c) § + ^9 = 752 



(d) 2x - 3 = 10 




and then ' 

and then 
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(Section 17-3 • ) 
nil the blanks. 



(a) In the eqxiation - + if = 2 you knov that x cannot be 



(b) - is the same as \ 



(c) If J , then X + 3 = 
• (d) If . \ , then 3x = 



3x "5^ 
property.) 



• (Remember the comparison 



(Section 17-^.) 

Solve the equation 2x' + ""l = x + 3 by -writing tvo functions, 
'graphing them and finding, the solution. Check your solution 
' in the equation. 



f : X 



g : 3i; 



Check: 
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(Section 17-5.) 

Wriie a chain of eqizivalAit equations to solve these eqviations: 
(a) 'Ifx + 3 = 2x + 21 Check: 



X = 



(b) Ix ~ k = 2x + 21 Check: 



X = 



(Section 17-6.) 

Give the solution set of each inequality. 

(a) 2x + 5 < 17 

(b) 7x + 3 < 2 [ 



(c) |<7 " 
(cl)- l^x + 1 > 22 

« 

1 • 



6k 
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7. (Section -17-7.) 

; Solve each ineq;iality by^ graphir 

two functions « Shov the . 

solution set on the number line 
#♦1. 

below th^ graphs* 
(a) 5^ + 2 < 12 

(Equation) 



f : X ^, 



g : X ^ 



Solution of equation: 
X = 

Wilte the solution set of 
the inequality using 
symbols . 
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(^b) 2x + "3 > 1 



(Equation) 



f : X ^ 



g : X ^ 



Solution of equation: 
X = 

Wilte the solution set of 

the inequality using symbols" 
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(c) 3x + ''2 < 2x + 1 



(Equation ) 



f : X 



g : X 



Solution of equation: 



X = 



Solution set of 

3x + "2 < 2x + 1 



X 
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8. (Section 17-8.) 

VM.te equivalent inequalities to solve these.- Check using a 
number from your solution set. ' ■ 

{k) Itx + 3 < X + 6 , 



Check: 



(b) 3x + 8 < 5x - 2 



Check: 
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Solve this equation^ The graph of f : x ->2x^ is dravn for 
you* 

2x^ - .X - 3 =.0 



(Addition ' 
equation) 



2x2 = 
f : X 
g : X -> 



X = 



or X = 



(One solution is not dn integer. ) 



Check: 



and: 
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f : X ->2x 



Test 

For each equation, write ^rfaat to do to both sides of the 
equation to- get x by itself on the left^side of the 
equal sign^ 



(a) 


X + 


l6 = 25 


(b) 


3x = 


= 17 


Cc) 

1 


X 

? = 


21 


id) 


X + 


'3 = h 


(e) 


1 

5 " 


3 

~ 2 



Splve these equations "by writing equivalent equations, Gheck 

the solution in the equation. / 

I Check 

(a) 13x + 1^ = 30 I 



(h) I X - 6 = 19 



2x ^ ° -10 
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Solve these .equations "by graphing 
two functions. Check yoxjoc 
solution in the equation. 



(a) ifx + "1 = 7 

f : X. -> 

g ; X -> 



Check: 
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(b) '3x - 2 = 2x + '7 



•er|c 



f ! X -> 

g : X 



X = 



Check: 
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^1-^ Solve this -eqxiation by writing eqiiivalent eqxiations* Check 
yoxir solution in the eqxiation^ 

Check: 

3x - 2 = "x + 10 



X = 



5. Solve this inequality by graphing tvo functions. Show the 
solution set on the number line. 



X + 3 > 3x + 1 



(Equation) 



f : X 



g : X -> 



1^ 



il 



-9- 



-a 



"2 



X 



H — I — I — I — I — I — i — f- 



. - _ — ' — t— t- 

10 98 7 6 5 ^ 3"2"10 1 2 



-t— I — I 1 1 1 1 1— 

3J^5 678 9 10 
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Solve this inequality by writing eqxjlvalent inequalities. Check 
a number of your, solution set in the inequality. 

"x + 2 > X + 3 Check: ■ 



X > 

^ 2 I 

Solve the equation x - 2x-3 = 0# The function x x 

is shown. 
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. 17-R-i 

Check Your Memory : Self -Test 

1. (Section 13-6.) 

Add. (You may use your flow chart if you need it.) 

(a) 'I + I = 

(b) ^ + --^ = 

(c) ^.^= ^ . 

(^) hi- 

^ ^ 2 _^ "1 



2. (Section 13-8.) 

Use exponents to rewrite each problem. Give the answer with an 
exponent . , ^ 

- -(a) 1000 X .0001 = X 



(h) 



100000 

1 

100 



(c) .00001 X .001 
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17-E-2 

(Section 13-10.) 

Write each number using scientific notation. (Use your flow 
chart if you need it.) ^ 

(a) 3^6795'= 

(b) 228.167 = 

(c) .0001^1 = 

(d) l<-55000 = 

(e) .0036872 = • 



\ 



(Section 15-13.) 

Find the area of these figures. 

(a) ■ ^ (b) 




18 ft. A 



AREA 




AREA 



29" 



5. (Sections 15-7 and 15-8.) 

(a) How many inches are in 2 ^ feet? 

(b) How m^ny yards are in 2 feet? 



(c) How many inches are in 3 ^ yards? 



6. (Sections l6-7 and l6-8.) 

(a) Find the circimference of a circle with a radius- of 10 
feet. 

(Use jt z 3^.1^.) ^ 

{\>) Find th'e area of the 'circle in (a), above. ^ 
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Now check your answers on the next page. If you do not have them all 
right, go back and read the section again. 
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1. (a) ^ 



AmvevB to Check Your Memory : Self>*Test 

5 



(e) 20 

2, (a) 10^ X 10 ^ = 10 ^ 

(b) . lo-? . ' 

(c) 10 5 X 10 3 = 10 ^ 

3. (a) ■ 3.^6795 X 10^ 
(b) 2.28167 X 10^ 

. (c) k,l X 10 ^ 

(d) 1^.55 X 10^ 

(e) 3.6872 X 10 3 

k, fa) 72 sq. ft. 
(b) k06 sq, in. 

5. (a) 30 inches 

(b) I yd. 

(c) ^ 117 inches 

r 

6. (a) 62.8 feet 
(b) 31^ sq. ft. ' 



Chapter 18 
COORDINATE GEOMETRY 
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Chapter l8 
COOEDINATE GBOMEERY 



Slope of a Line . 

•» ' * 

You have seen the graphs of. the functions 

1 . 

k : X X* 
i : X -> Ix 
f : X -> 2x 
, g : X -> 3x 
h . : X ^kx 

and so on 

many times before. You knov that the graphs of these functions 

(l) are lines, 
and (2) pass throiagh the origin. 

On^<the coordinate plane on' the next page are the graphs of the functions 

k : X X 

i : X -> Ix ' 

f : X ->,2x 

g : X -^3x 

h : X -> ii-x 



ass Discussion' 



Imagine that an ant starts at the origin and cravls "up^* the line 
of one of the functions. 

Look at all five of the lines. Which line is" steepest for the 
ant to cravl up? Which line is leas^steep? 
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For these kinds of functions^ as the rruniber that multiplies x 

gets, larger the. line gets ♦ 

(steeper^ less steep} 

TOiich line is •Qj;eeper? '* * , . 



V 








g : 


X ->3x 


2. 


f : 


X ->2x 


3. 


i : 


X ->10x 

N 


k. 


q : 


1 

X X 


5. 


t : 


2 

X J X 



the measure of the steepness of a line is -vriaat we i call the slope 
of a line. The nuniber that multiplies x is the slope of the line. 

" notice in all. the examples so far the nimiber that multiplied x 
vas positive . Also notice that ^s'you move "up" on the graph the line 
go$s farther to the right. ^ The slope is positive for these lines. 

Here is the graph of f : x -»2x . ' , 
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The slope of f : x 2x is 2 . 

Is the origin^ (0,0) on the line f : x ->2x ? 



StaAing at the origin, count up 2 units on the> Y-axis and 
then*count over to the right 1 \mit. Is this jjoint on the^^line? 



When we start^on a line and move up and then over to' th^ line 
again, we call the distance "up" the rise and the distance over to 
the line the run . If we count over to the right to get "back to. the 
linp th^ rim is positive > If we count over to the left to get "back 
to the line the mn is negative . 

Starting at the point (1,2) , coimt up 2 units. How in^ny 
units do you count over to the right to come "back to a point on the 
^ What is the rise? ^ What is the run? 



Starting at the point ^Ck^^S) , count up 2 units, Hov many 
imits do you counj over to the right to come back to a point on the 
line? • What is the rise? * - 

If you start at any point on the line, count up ' 2 units and 
then count ovei: to the right one unit, do you come hack to the line? 
. (Try tiiis antTsee.) 

For the line f : x ->2x , in each case the rise is ^2 and^'l^e* 
run is 1 . ' 

ri 2 *^ 

Suppose we divide the rise- by the run. ^= — =.2' This 

^ run 1 7 

is the slope of th^. line. 

Look at the graph of f : x ->2x again. Start at the origin , 
and count -up k units. How many units do you count over to the right 

to come back to the line? J The rise is and 

the run is . Now divide the rise by the run. 

ri se 

' ' = = Is this answer the slope? ' 

run ! ^ 

y 

So far the rise divided by *the run has given us the slope of 
the line. Let*s see if this works- on anothe!r line. 
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Here' is the graph of g : 

What is the slope* of 
the line g : x ->3x ? 

. It will help 

you find the rise and run 
if you think of different 
segments of this line as 
being the diagonals of 
different rectangles • 
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On the graph label the origin 0 
and label the point (1,3) ?• CP is/ 
the diagonal of a rectai3gle« 

By looking at the rectangle 
it is easy to see tSat the rise 
is 3 and the run is 1 , and 
li-se, ' 



Does 



this give you j^he slope? 
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Here is the line g ^ x -> 3x vith some more, rectangles dravn in. 
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Look at the rectangle with diagonal OA . What is the rise? 

rise 

run " " 



What is the nm? 



s give you the' slope? 



rise 
run 

rise 
run 

rise 
run 

A s e 

Look at the rectangle mth diagonal' EB . — — 
, ^ *\ ^ run 



Look at the rectangle with diagonal PA . 

Look at the rectangle with diagonal BO . 
> 

Look at the rectangle with diagonal EO . 



. Does 
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In each of these cases 



rise 
run 



3 vhich is the slope* 



3ri se 

Does it npv seem more likely that always gives the slope 

run ^ ' 



of the line? 



Try this for the line k : x x • 
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^ You ean pick an^ two points on the line for endpoints of the 
diagonal but it is easier to find the rise and run if you pick points 
that have integer coordinates. 

Pick two points' on the line that have integer coordinates. Use 
the segment between yoiir points as the diagonal of '8 rectangle. Draw 
this re,ctangle on the graph of k : x -^i x . What is the rise? 



What is the run? 
1 



rise 
run 



. Do you get 



Is 



p the slope of this linef 
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Ebcercises 



1. 



(a) What is tlxe rise 
the iipe? 

(b) . What is the run of 

the line? 



(c) What is the slope of 
the line?' 





Lines vlth Hegative Slop^ 

In the last lesson ali\the lines leaned to yovoc right, and they 
all had positive slope. ^ / 

Lines that lean to' ycmr left have negative sloped For the^e lines 
you count up *to-^ihd the ris5 of the line, but you must count over to 
the left to find its run. 

: A 
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When you count to the right the run is positive . 

When you count to the left the run is negative . 
[ b ■ 



Class Discussion 
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1. 



(a) Does lean to yo\^r right or your l^ft? 

(b) Is the slope of positive or negative? 

(c) . For = = ^ . 

/ 1 run ^ 

(d) The slope of ^^ = . 



r 
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18-3 

The Y-Intercept o f a Line 

The slope of a line that does not pass through the origin is found 
in the same vay as the slope of lines that do pass throvigh the origin. 
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Here are the graphs of and &^ . is the line f : x -^3x. 
It has a slope of 3 • 

What is the rise for ^ : 

» What is the run for 1 . 

^at is the slope of ^ * 

Even though both and &^ have the same slope they are 

different lines. 

One thing that is different about them is the point where they 
cross the Y-axis- 

^ What are the coordinates of the point where crosses the 
y-axis? ( , ) ' What is the y^ coordinate of that point? 
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The y coordinate of the point where a line 
crosses the Y-axis, is called the y-iritercept . 



What is the y-imsercept of S,^ ? 
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Class Discussion' 
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1. . 


What is the y-intercept of 




? 


2. 


What is the y-intercept of 




? 


3. 


What- is the y-intercept of 




? 


k. 


What tg"~tte y-intercept of 


h 


? 


5. 


What is the y-intercept of , 




? 


6. 


Look at the graph of this line 
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(a) What is its y-intercept? 

(b) What is its slope? 



(c) Can you draw other lines' that have a y-interc^^t of 3 ? 

(d) Will any of these other lines also have a slope of ^ ? _ 

(e) Can you draw other lines that have a slope of 2 ? 



(f ) Will any of these other lines -also have a y-intercept of 
3 ? ' ' . 

(g) Is line the only li^e that has a slope o:^ 2 and a 
y-intercept of 3 ? s 
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(h) . Make a table of thfe^ inputs and three outputs for " 

f ;Vx_->2x + 3 and plot -tJie 3 points on the, graph* . 
, of line "m" . ^ ' ' . . 

' * ' ^ t 

(i) Is line V the graph of f : x ^2x + 3" ? 

In f : X 2x + 3 the 2 is the slope and the 3 is the 
y-intercept. «p 

f : X ^ 2x + 3 

- / \ 

Slope y-intercept 

7. .(a) Make k H:able of 3 inputs and 3 outputs for 
g : X ^i^-x + ""2. and graph the function here. 
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"What is the y-intercept? 



Again you can see from tjie graph you drew that 

g : X ^kx + "2 

/ \ 

Slope ' y-intercept- 
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Now you can look at the graph of a line^ find the slope and the 
y-intercept, and easily write its function like this: 

' f : X ^ (slope) X + (y-intercept) ^v' 
8. Write the function for this line, . ' 
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f : X -» 
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9. Write the function for this line. 
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It is easy to look at a function vrittea in arrov form and see 
•vAiat numbers are the slope and y-intercept of the function. Once you 
know the slope and y-intercept you can draw the graph of the function 
without making a table , of inputs and o utputs . 

' ' You can plot one point pn the line when you know the y-intercept. 

ri se \ 

You can start at this point and use the slope ^^^^ 
other points on -me line. 
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See if you can draw the graphs of these functions without 
making a table of inputs and outputs. 

10* f : X -^1- X - 1 ( Hint, Revrite as addition*) . ' 
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H. f : X "2x + 3 
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slope = 
y-intercept is 
f : X -> 
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Draw the graph of each of these 
of inputs and outi)utSt 

(a) f : X ->5x - 3 



lines vithout making a table 
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■ X + 5 
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(c) h : X -^-jp X + 1 
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(d) k : X -^'2x - 3 
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Th6 Equation of a Line 



The graph of this function is a line. 



f : X 3x + 2 



Class Discussion 



1. What is the input of the function? 

2. What is the output of the function? ^ 

3« Which is the output axis in the coo?:dinate plane? . 

{X or Y) 

When you vrite the coordinates of a point, like (2,8) , or 
(1,5) ^ or (x,y)' whTch coordinate of the pair is the- output? 

"Tx or y) 

- ,x 

You see that: 



Since 3^ + 2 is the output and y is also the output they are 
equal. So, 

y = 3x + 2 
Here is another example: 



(x,y) 



f : X 3x + 2 

output of the 
function 



output of 
the pair 



(x,y) 



g : X X - 5 



output of n 
the pair 



output of the 
function 



So: 



y = I X - 5 




Here is a third example:^ 
(x,y) 

output of 
the pair 



So: 



3r= " X + 3 

v. 2 



k : X -^-^ X + 3 



output of the 
function 



function lAiose 
graph is a line 



equation of 
the line 



f : X -3»3x + 2 



g X f X - 5 



y = 3x + 2 
3 



X - 5 



k : X -75- X + 3 



y = X + 3 



Equations like these vhose graphs are lines are called linear 
eg\iations • 
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Exercises 



1. 



(a) What is the slope of 
this line? 



(b) What i^s the y-intercept 
of this line? 



(c) Write the function for 
this line, 
f : X -> 



(d) Write the equation 
of this line, 
y = 




ERIC 



2. 



(a) 'What is the slope of 
this line? 



(b) What is the y-intercept 
of this line? 



(c) Write the function for 
this line, 
f : X -> 



(d) Write the equation of 
the line. 
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k. The equation of a line 



y f 5- X + 2 . 

« 

(a) What is the slope of the line? 



(b) What is the y-intercept of the line?. 



(c) Draw the graph of the, line without making a table of inputs, 
and outputs. 
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Draw the graph of each of these lines vithout making a table of 
inputs and outputs ' , 



(a) y = 5: X - 3 ( RLnt > Write this as addition.) 
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(b) y = 4 X + 1^ 



(c) V = 7 X - 5 
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Solution of Two Idnear Equations 

Here are some linear equations like the ones you graphed in the 
last lesson* 

y = 3x + U 

' y = -| X + 7 ' ♦ 

y = "I2x - 3 •• 

Notice that these are different kinds of equations from the ones 
you studied in Chapter 17 . They have>two variables^ x and y . 
These equations do not have a single solution. Instead they have 
many solutions • 

The solutions of these equations are pairs of numbers. The pair 
of coordinates of every point on the line* is a solution of the equation 
of that line. 

You know that: - 

(l) if two lines are parallel they do not intersect 

or (2) if they 'sre not parallel they intersect in exactly 
one point. 

If we have the equations of two lines that intersect then the 
pair of coordinates of the point of intersection is the only solution 
of the pair of equations. 

Class Discussion 



1* Draw the graphs of these. 

linear equations. 
h 

y = -jx - 2 



and 
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l8-5a 

(a) What are the coordinates of the point of intersection of 
the pair of lines? ( , ^) This is the solu^W of 
the pair of eqixations, 

(h) What is the x-coord±nate of the point of intersection? 



(c) What is the y-coordinate of the point of intersection? 



(d) Use these values of x and y to replace the variables 
, in the first equation and do the arithmetic. 

y = |x . 2 



(e) Is (3,2) a solution, of y = j x - 2 ? 



(f ) Use these same x and y values to replace the variables 
in the second equation and do the arithmetic, 

= ' + 3 



(g) Is (3>2) a solution of y ='-y x + 3 ? 



(h) Is (3,2) the only solution of this pair of equations? 

y = I X - 2 



and 



y X + 3 
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Draw the graphs of these linear eqvi^tions. 

y = '3x + 0 



and 



y = X + If 
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[a) What, are the coordinates of the point of int^section of the 
pair of lines? ( , )' This is the solutidn of the 
pair of eqiiati-ons* ^ ^ 

(b) Use th^ coordinates of the point of intersection to replace 
the variables in each equation and do -the arithmetic*. 

y = '3x + 0 .and y=:;x + if^ 

_^ = '3- +0 = +if 



(c) Is ("1,3) the only solution of the pair of equations 
y = "3x + 0 and y = x + if? 
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Exercises f • ' 

(a) Find the^ solution of theae two equations "by graphing them 
and writing the coordinates of their intersection, 

y . y = 3x - 7 

and 

y = 4 ^ + 0 
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Solution ( , ) 

(,b) Check y9ur solution by replacing the variables' in each 

equation with the coordinates of the point of intersection 

. ' y = 3x-7 'y=-|^x + o 

= 3* -7 ='|* ° 
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Find the solution of these tv6 equations hy graphing them 
and writing the coordinates of their intersection. 



and 



y = ^ X - 3 



y = "2x + k 
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Solution * '( 



1 



Check your solution "by replacing the variables in' each 
equation with the coordinates of the point of intersection 



y = f X - 3 

-3 . 

— ~ 2 - 



+ 3 
+ "3 



y = "2x + k 
= ~2 • + k 

^ + k 
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18-6 

Perpendicular Lines 

You know that the axes of the coordinate plane are perpendicular 
to each other • . , I 

We have marked points A(U,l) ; B(3A) ^ C(2^l) ; D(l, 1) ; 
on this graph. 
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Class Discussion ' 

^ '.^ 2; V Place a piece of thlli paper over the graph. Use a straight- 
f edge and trace the coordinate axes. Label your tracing of the 

* X-axis £ and your tracing of the T-axis Ji^ . 




2. Stick the need3fe point of your compass through the intersection 
of and and into the origin of the graph. 
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l5-6a 

Turn your tracing about the oilgin so that £^ passes, through 
point A{h,l) 

(a) Is still pei^ndicular to ? 

(b) What is the slope of £^ ? 



(c) What is the slope of * ? 

(d) Multiply the slope of by the slope of 



Now turn your tracing /SO 'that passes through point B(3^l) 

(a) Is 1 ^2 ^ ^ 

(b) What is the^^lope of Jl^ ? . 



(c) What is the slope of ? 

(d) Multiply -the slope of £^ by the slope -of 



(e) Is the product of the' slopes still th§ same as in problem 
3 ? 

Tom your tracing so that passes throtogh point C{2,l) • 

(a) Is i^lig 

(b) What is the slope of ? 



(c) What is the slope of ? ^ 

(d) Multiply the slope of by the slope of 



(e) 'Is -the product of the slopes still the same? 
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l8-6b 

Turn yovoc tracing once" more so thaf passes through point 
D(l,l) • ' • ' 

(a) What is the slope of ? 

(b) What is the slope of ? 

(c) Multij)ly the slope of i- times the slope- of ig • 



(d) Is the product of the slopes still the same? 



These two ideas go together: 

(1) If two lines are perpendicular then the 
product of their slopes is 'l . 

N 

(2) If the product of the slopes of two lines 
is "l then the lines are pe3rpendicular« 

Draw the graph of the line y"= 3x + 0 • Label the line £ 
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l8-6c 

Suppose we want to write the equation of line £^ that has a 
y-intercept of 2 and that is perpendicular to • 

(a) What is the slope of ? 



(b) What is the recip3X)cal of the slope of ? 

(c) What is the opposite of the reciprocal of the slope of Jl^ 



(d) If ^2 has this slope will It te perpendicular to £^ ? 

(Multiply these slopes and see if their produot 

is "l .) 

(e) What is the eqxiation of ? ^ 



The slope of £^ is the opposite of the reciprocal of the slope 



of Jl^ . 



(f ) Draw the graph of £^ . 
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(g) Does look perpendicular to ? 

Ilk 
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8. (a 

(b 
'(c 
(d 

9. (a 

(c 



What is the slope of the line y = ^ x + 3 ? 

^ \ 

What is the reciprocal of this slope? ' 



What is the opposite of the reciprocal of the slope? 



What is the equation of the line that has a y-intercept of 
-1 and is perpendicular Jo y = j ^ *** 3 ? * 



What is the slope of y = x - 2 ?• 



What is the reciprocal of this slope? 
n\jmber multiplied by 1 equals 1 ?) 



(What 



What is the opposite of the reciprocal of the slope? 



What is the equation of the line that has a y-intercept of 
5 and is' perpendicular to y = x - 2 ? - 



Here is the graph of , y = 2 . It is a hoidzontal Jlne. 
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Start' at ' (0^2) and coirnt over 1 unit to the right, "!Kbds is 
a run of What is the .rise? 

/? rise ^0 ' " , '4 

run ^ 1 ' 



The slope of a horizontal line is zero. 



Here is the graph of the line x = 3 • 
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■ J 

Is tke line x = 3 a vertical line? 

Is it perpifendi'c'ular to the line y = 2 ? . 

But the slojpe of y = 2 is zero. Is there any number that you 
can multiply by zero and get "l ? 



There is no niomber we can give 
as the slope of a vertical line. 



It is meaningless to talk about the slope of a vertical line. 
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• , * l8-6f . 

Exercises 

1. Matching: 

If you drew the lines for the ecjuations below, you would find 
. that each line vinder B is perpendicular to a line vinder A- . 
Match the equations of the /perpendicular lines. 

y = 5x + 7 . (a) y = I X - y 

f='-^x+2 ; (b) y = -lx- 11^ 



y = |x + o (c) y = -^%vi 



y = ^x--| \ (d) y = l^x-| 

V = ^ X - i \ (e) y = X + I 

^ 7 ^ 2 J — \^ ^ ^ 2 3 

\ 

2. (a) tWhat is the slope of the line y = 5?„- j ^ 



(b) What is the reciprocal of this slope? 

(c) What is the opposite of the reciprocal? 



(d) Write the equation of the line that has a y-interoept of 

- 2 

10 and is pei^endicular to y = 5x - - . - 



3, Write the equation of the line that has a y-interpept of 7 and 
is perpendicular to y = j x + 8 . , 



7 

k. Write the eq\jation of the line that has a y-intercept of and 

""3 1 

is perpendicular to y = x - • , 

5. Write the equation of the line that has a y-intercept of 1^^- and 

2 

is perpendicular to y = 5xi + — ^ 
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Parallel lines 



Class Discussidn 



Here is the gra^h of .y = '^x - 1 • 



1, ' (aj'-Wiat is the eqixatidn 
of the line Ji^ that 
;Has a-y-intercept of 
^ and that is per- 
pendicular to 
y =' "kx - 1 ? 



(b) What is the equation 
of the line £^ that 
has a y- intercept of • 
2 and that is per- 
peniljicular to 
y = 'l^.x - 1 ? 




(c) Drav l^\^d £^ on this gra^h. 

(d) If tvo lines ^e pearpendicular to the, same line are they 
parallel to each other? 

- - - w 

(e) Is ? ^ 



(f ) What is the slope of £^ ? 

(g) What is the slope of Jl^ ? 

(h) Are these slopes equal? _ 



If. tvo lines are parallel they have the same slope, 

and 

if tvo iines. have the same slope they are parallel. 
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Exercises . • - 

If you drew the lines for the epilations belov, you would find 
that eacsh line under B is parallel to a line under A . Match 
the equations of the parallel lines. 

A - B 

y = 3x-'2/^ (a) y = Jx-l2 

y = J X + 5 ' (b) y = § X + I 

y = 17x + 6 (c) y = 3x + 0 

y = "5 X - 7 (d) y = -5x - |' 



/ 



5x + 



r (e) y = 17x - 20 



Wilte the equation of the line that has a y-intercept of 8 and 

2 

that is parallel to y = ^ x - 2 • 



Wii-te the equation of the line that has a y-intercept ,of "5 and 
is parallel to y = 7x + 23 . ; 



5 

Wii-te the equation of the line that has a y-intercept of ^ and 



5 3 

is parallel to -y = |" -.^ 
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Absolute Value and Distance 

On the nuniber line, you know that 3 names an integer that is 
three units to the right of zero, 

**«>^' - 

B - C 

4 1— 1 1 ! • • # < 



and "3 names an-integer tiiat is three units to the left of zero* 

* * ' A B . 
m 1 • ' H • 1 ' 5 i 



Point A and point C are botli the same distance from point B • 
That is, AB and /TO have the same length. 



I 



B C 
i • \ ■ I J • 



A • ' B 



Since it doesn't make sense to talk about negative diQ,tances or 
negative lei3gths, ve need some way to show that the distance between 
some nximber and zero on the number line is a positive number. We call 
this distance the absolute value of the number. So the absolute value 
of 3 is 3 and the absolute value of "3 is 3 • This is the same 
thing as saying that AB and BC are both 3 units long. 

Instead of writing " the absolute value of " every time we want to 
refer td^''Stxdi stance pn the number line we put vertical bars on both 
sides cf the\umber like this: r3l . This is read "the absolute value 
of "3*' • So 

1-31 =3 and |3i = 3 
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Here are a few more examples. 

r5| = 5 and |5| = 5 
ri7| =17 and |17| =7 
("391 = 39 and ' |39| = 39 

V 

Class Discussion ^ 

1» Here is a number line with some of the points named by letters. 
Find the distance from the origin, K , to each of the following 
points. (Mnt. Remember, distance is always positive.) 

liQPVSRA.DECBX 

' — U 1 ^ :} " — ■ — " ' 1 1 1 »- 



(a) D it) E 

(b) V (g) A 

(c) B (h) R 

(d) L (i) Q 

(e) P (j) C 



2. What is the common name for each of the following? 

(a) \-8\ = (f) |-6| = 

(b) |7| = (g) |"M = 

(c) \-9\ = (h), |5| = 



(d) |2-| = (1) |-5| = 

(e) |"2| = 
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The distance between two points on the number line is always 
shown by a positive number • If A and B are tvo points on the 
number line, 

A B 

I • A- 



then the distance between A and B is the same as the distance 
between B and A. On this number line, ^ 

. . A ,B 
• ' 1 ' 1 1 • f 1 1 1 # » 

"10 123 ^5 67 

the distance between B and A is found by subtracting the coordinate 
of A from the cooi^lLnate of B • • 

7-2=5 

The distance between A and B must also be 5 • If 
subtract the coordinate of B from the coordinate of, A the answer 
';;^is a negative integer. 

2 - 7 = "5 

But you know the distance must be a positive number. On this 
nuflSber line, 

A B 
» 1 # 1 • 1 i 1 1 1 \ • ^ 



tlie distance between B and A is 

-5 - {'^) = 5 + " 
= 9 . 

So, the'distance between A and B must euLso be 9 • But if we 
write - 5 ^ we get 

. -1^ - 5 = -1^ + -5 • 
' =9 
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;Aiich is agaili a negative integer. You know it doesnH make sense 
to talk about -a negative distance but if we use the idea of absolute 

value we can get away from this. Look at this example: 

' - , 

If the distance from A to B is "i^- - 5 we 
^n write this using the absolute value symbols, 
like this 

Then we do the arithmetic inside the vertical' bars first • So, 

\-k - 5| = 1"!^ +.-5I 
= 1-91 

= 9 

By doing it this way, we always get a positive number for the distance. 

Sere is one more example: 

Find the distance between C and D • 

C . D 
# I 1 1 1 1 1 1 1 1 » 1 1 # i 

"5 "3 "2 "l 0 1 2 3 ^ 5 6 7 8 

• « 

We can find this distance in two ways. ^ 

Like this: ' * ^ 

|8- "51 = .|8 + 5| 

= ri3i 

= 13 > ■• 

or like this: 

^ r5 - 8| = 1-5 + "8i \ 

. = ri3i • 

=' 13 

You can see that as long as you do the arithmetic inside the 
absolute value bars, it makes no difference wjpether the problem is 
(8 - "5 1 or - 8| , The answer will always be positive. 
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Exercises 

1. Find the value 'for each of the following: 'n' 

(a) |8| = (f) |18-5|= 

(b) ri0|.= _/ (g) |3-7|= 

(c) |23-2l=^ } (h) |7-3|= 

Ad) |2-23|= ill |3|-7i|= 

(e) |5-18|= ■_ (j) |7i-3||=' 



2. Find the distances hetveen the following points marked on this 
number Line. 

ABC D E F 
":• • ' • ' ' ' — • — ' ' •-■ 1 — H 

^ 3 2"i 0 1 2 3fJ^ 5 6 7f8 

3 ^ 7.5 



(a) 


A 


and 


C 


if) 


A 


and 


F 


■(b) 


B 


and 


C 


(g) 


B 


and 


D 


(c) 


C 


and 


D 


(h) 


F 


and 


E 


(d) 


E 


and 


C 


(i) 


C 


, and 


B 


(e) 


B 


and 


E 


ii) 


F 


and 


A 



3» (a) On this ntunber line, locate the points A and B , so that 
the distance 'betveen A and P is 5 and the distance 
betveen B and P i s 5 • 

P 

J 1 1 1 1 1 0 1 J 1 1 1 1 1 , 

"8 "7 "6 "5 "if, "3 "2 "l 0 12 3 k 56' 

(b) What is the distance betveen A and B ? 
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The Coordinate of the Midpoint of a Solent 

In the, chapter on congruence you learned to bisect a line 
segment. 



B 



The point of bisection, M , is called the midpoint of AB Now 
you will learn how to find the coordinate of the midpoint of a segment, 



Class Discussion 

Points A , B , C , and D are shown on the number Ijne below. 
Use this number line to answer the questions that follow. 



"6 '"5 



"3 



B 



C 



D 



8 



1. (a) What is the coordinate of the point half-way between C and 
D ? ;_ This is the coordinate of the midpoint of CD 

(b) What is the coordinate of C ? 

(c) What is the coordinate of D ? 
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2. 



3. 



l8-9a 

(a) What is the coordinate of the point half-vay between A 

and B ? . This is the coordinate of the midpoint 

of AB . 



(b 
(c 

(d 

(a 
(b 
(c 

(d 



What is the coordinate of A ? 
What'is the" coordinate of B ? 
"6 + '2 



/ 



What is the coordinate of the midpoint of AD ? 

■Vfliat is the coordinate of A ? 

What is the coordinate of D ? 

'6 + 8 



7 



I If. On this number line: 



A 



— f- 
1 



3 



B 



(a) The coordinate of A is 

(b) The coordinate of B is 



(c) The coordinate of the midpoint is 



or 



5. Suppose ' a and b are the coordinates of A and B on the 
number line (a - 'and b are numbers )> 



A 
"a 



m 



B 



Write a a^ormula for finding the coordinate of the midpoint m • 
( Hint > - Look at your answers to part (d) in Problems 2, and 3«) 



m = 
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Exercises 



!• Find the coordinate pf the Dpidpoint of the following line segments. 



A B ^ C D E F 

^ 1 1 # 1— ^ 1 # 1 f • i 1 • i ' • ^- 

'8 "7 "6 '5 '3 '2 "1 0 1 2 3 ^ 5 6 7 8 



Example . The coordinate of the midpoint of AC is 
'8 + "2 "10 



2 "2 



or 5 • 



(a) The coordinate of the midpoint of DF is 
+ 



or 



(b) The coordinate of the midpoint of CE is 

+ 

= ' or c 



(c) The. coordinate of the midpoint of AD is 
+ 



(d) The coordinate of the midpoint of BF is 
+ 



(e) The coordinate of the midpoint of AF is 

+ 
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a + b 



Use the midpoint formula — ^ — = m to find the coordinate of the 

midpoint of a segment vhose endpoints have coordinates a and « 

Example , ^ = '3 ^ b = 9 

a + b ^ , 

m = — 7^ — , * 



- 3+9 

2 , 

- 2 



m = 3 



(a) a ='0 , b = "lO 



(d) a = '1 , b = ^8 



m = 



m = 



(b) a = '12 , b = 'i^ 



(e) a = "7 , b = l6 



m =• 



m = 



(c) a = 12 , b = 18 



(f ) a = '7 , b = 'l6 



m = 



m = 
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Distance Between Two Points in a Plane, Part I . 

You know Jxow to find the distance "between two points on the number 
line when you know the coordinates of the points. For example, on this 
number line 

A B 
^ 1 1 • 1 1 1 1 1 1 1 # 1 1 1 » »- 

"5 "4 "3 "2 "l 0 1 2 3 ^5 

the distance between A and B is 

r5 - 3i = r5 + "3i 

= 1-81 
= 8 . ■ ■ 

If you go the'*X)ther Vay then the distance between B and A is 

c 

|3 - ;5| = |3 + 5| 

= .|8| 

^ = 8 . 

We can find the distance "between two points in the coordinate 
plane when we know the coordinates of the points. First we will 
/ talk about the distance between two points that are on either horizontal 
or vertical lines but are not on th,e axes# 
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Class Discussion 



1. 
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(a) What are the coordinates of point C ? ( ' ) 

(b) What ar^the coordinates of point D ? { ^ ) 



(c) What is the length of AB ? 



(d) Is the y-coordinate of C the same as the y-coordinate 
of A ? ' 

(e) Is the y-coordinate of D the same as the .y-coordinate 
of B ? 

(f ) What is the length of CD ? 
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2. 
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(a) What are the coordinates of point G ? ( ^ " ) 
s (b) What are the coordinates of point H ? ( ^ ) 

(c) What is the length of ? 

(d) Is the x-coordinate of E the same as the x-coordinate 
of G ? 

(e) Is tSg^ x-coordinate of F the same as the x-coordinate 
of H ?, 

^ - ■ I 

(f) What is the length of GH ? 

. To find the distance between two points that lie on a line parallel 
to the X-axis: 

Find the absolute value of the difference 
of the x-c^oordinates 

To find the distance between two points that lie on a line parallel 
to the Y-axls: 

Find the absolute^value of the difference 
of the> y-coordi nates , 
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Example 1 • 

,'Find the distance between two points A and B vhose coordinates 
are Ark,2)' and B(5,2) . 



Solution, 



- 1-91 . 



J 



= 9 



a!he -length 'of AB is ; 9 
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Example 2. 

Find the distance between two points, C and D whose coordinates 
are 0(3/3) and D(3,2) • 



Solution , 
|-3 - 2| = \-3 + "2| 
=1-51' 
= 5 

The length of CD ' is 5 
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E??:ercises 

1. On this coordinate plane some points have teen located. Pin^ the 
length of the following line segments. 





















1y 




























































— ( 












— < 


A 






















F 










k 




>— 
































> 










—i 


























c 




























E 

—K 








1 












D 


































—i 






X 






"5 


"l4 


3 


"2 






0 


1 




3 


k 


5 














H 






































> — 


















































—i 






























— ( 


B 








































































































1 





















(a) AB 

(b) CD 

(c) DE 

(d) H 

(e) GJ 
(■f) EG 
(g) lA 



You can find distance even when the points are not shovn on a 
coordinate plane. 

2. *Find the distance between two points, A and B , whose 
coordinates are A(2,5) and B(2,"3) . 



3, Find the distance between two points," C and D , whose 

coordinates are Ci'^,'k) and Di&,'k) . 
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distance Between Two Points a Plane, Part II . 

In the last lesson you learned how to find the distance between 
two points in the coordinate plane if the two points are on a line 
parallel to either the X-axis or the Y-axis* Now you are going to 
learn how to find the distance between an^ two points in the coordinate 
plane • 

Class Discussion 

On the coordinate plane below, we have located two points A 
and B . 
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1. Write the coordinates of points A and B in the blanks 
beside these points. 

2. Use your straightedge arid draw AB • 

3. Is AB on a line parallel to' either axis? ' 

13^ 



l8-lla 

k. Use ypxir straightedge and draw the vertical line that passes 
through point • A • - 

5. • Use your straightedge and draw the horizontal line that passes 
through poin;b B • 

4 

6. , Do the two lines you just drew inl^rsect? * 

7. Label the point of intersectipn P • What are the coordinates 
of point P ? ( , ) 

8. What }s^nd of a figure is formed hy AP , ^ , and AB ? 



If you followed the above directions correctly your figure should 
look like this. 
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You knov that the vertical line through point A and the 
ho^zontal line through point B are perpendicular to each other at 
point P • So, the angle at P is a right angle, A APB is a right 
triangle^ and AB is the hypotenuse of this triangle. To find the 
length of AB you use the lythagorean Property • That is, for all 
right triangles 




if a is the length of one leg of the triangle, and "b is the length 
of the othef leg of the triangle, then the square of the length of the 
hypotenuse^ £ , is found by the formula 

c = a + b , so 



/ 2 ^ . 2 
Va + b 



9. For the right triangle A APB : 
(a) What is the length of AP ? 



(b) What is the length of AP", squared? 



(c) What is the length of BP ? 



(d) What is the length of BP , squared ? 



—2 2 
(e) Wha,t is the sum? (.length of AP + length of BP ) 



(f) What is the square root of the number you got for an answer 
to part (e)? This is the length of AB . 
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We vill summarize what we Just did. 





















1- 
































V 

X < 








































































8 












• 
























1\ 




A / 
































6 












































































































-J, 














3) 




X 
















2 




p( 


1;: 


0 


























1 
























\— 






































c 








1 




u 


1 




3 


I, 




C 

o 










































































































































































































1 





















(1) The length of AP is |7 - 3| or Ij- .• 

(2) The length of ^ is - if or 3 . 

(3) The length of AB = + 3^ 

= ^16 + 9 
. = >^ 
= 5 
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Exercises 

On these coordinate planes, plot the points A B • Draw 

the vertical line through A and the horizontal line throiigh B and 
locate point P , Then find the length of AB • 

1, A("2/2) , B(l/6) 



Length of AB = 
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2. A("l^,3) , B(l^,"3) 
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Length of AB = 
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3. ACS,!) , B(%"5) • 
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Length ,of AB 



k. A{3,^) , B(6,"2) 
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Length of AB 



139 



.l8-llf 



SUPER BEAIKBOOSTER. 



5. Suppose we have a point A whose c%rdinates are 
{x^ and 



are 
and 



are numbers) and a point^^ whose coordinates 
(x^,y^) . (x^ and y^ are nuniber^^glifferent from 




Then the coordinates of point P are (x^^y^) . 

Use the absolute value symbol, what you know about finding the 
distance between two points on a line parallel to ei-ther the 
X-axis or Y-axis, and the Pythagorean Property to see if you can 
discover how we got this formula for finding the length of AB . 



2 1 

^.x^l + jy^ - y^l' 



ERLC 



iko 



1 /ii^ 



18-P-l 



Pre-Test Exercises 

These exercises are like the problems you will have on the chapter 

» 

test. If you don^t know how to do them, read the section again • If 
* 

you still don't understand, ask your teacher. 



1. 



(Section I8-I) 
For this graph: 

(a) What is thfi rise of 
the line? 

(b) What is the run of 
the line? 



(c) What is the slope of 
the line? 
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2. (Section l8-2) 

(a) Lines that have a positive slope lean to yo^ 

(b) Lines that have a negative slope lean to your 



(Section l8-2) 

Here are two lines, -i^ and . 



18-P-2 



(a) What is the slope 



of ? 



(b) What is the slope 



of ? 



l^. (Section l8-3) 

Here is the graph of . 

(a) What is the y-lntercept 



of £^ 1 



(b) What is the slope 



of ? 
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(Section l8-3) 

Write the slope, the y-intercept, and the function for this 
line. 



(a) Slope is 



(b) y-intercept is 

(c) f : X 
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(Section l8-3) 

Without making a table of inputs and outputs, drav the graph 
of f : X 3x + 2 . 
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(Section l8-lf) 

Here is the graph of . 

(a) What is the slope of 
this line? ' 

(b) What is the ^ 
y-intercept of this 
line? » 

(c) Write the fimction 
for this line. 
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(d) Write the equation of 
this line. 

y = • 

(Section l8-l^) 

Without making a table of inputs and outputs, drav the graph of 



X + 7 . 





















































































































































































































































































































































\ 




































3 




































2 




































1 




















































X 










5 






2 


] 




0 


1 


2 


3 




5 























































































































































\ 

ERIC ^ 



l8lp-5 



(Section l8-^) 

Find the solution of these two equations by graphing them and 
wri'ting the coordinates of their point of intersection. 



y = 3x + 2 



and 
y = 2x + 3 



0 



The solution is 



( . ) • 



(Section' l8-6) 
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(a) What is the slope of the line y = i*-x + ^ ? 

(b) W^^gJ; is the reciprocal of the slope of the line 
y = + J ? 



(c) What is the opposite of the reciprocal for part (b)? 



(d) iteb^^the equation ^of the l^ne that is pearpendicular to 

y = i|.x + ^ and has a y-intel'^cept of 6 . 
(Section 18-?) 

Write the equati-on of the line that has a y-intercept of 9 and 

3 

is parallel to the line whose equation is y=^x+5. 
y = 



12. ' (Section I8-8) , . • * 

Find the yalue for each. of the following: 

(a) \-Q\ 1 ^ • (c) |3 - 7| = 

(b) |io| =0: u) r5 



10 = 



13. (Section I8-8) 



What is the distance "between poi-ntsj. A" and B ? 

1 • 1 1 • h- 

1 



-+- 

2 



B 



'5 "4 3 2 1 0 12 3 

Ik. (Section I8-9) 

What is the coordinate of the midpoint of AB ? 



A 
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4- 



B 



1 ■ 2 



15. (Section I8-IO) 

Find the length of the following line segments. 



(a) AB 
(t) CD 
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l6. (Section 18-11) 

Hod the distance between point A and point B 

































































































































—i 
































It 


































* 














• 










- 














2 




































1 










-H 










































X 








"5 


4 


"3 




"1 




0 


1 


2 


3 




5 







































































































































































































































































































The length of AB is 
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Test 



For this graph: 

(a) What is the rise of 
the line? 

(h) What is the run of 
the line? 



(c) What is the slope of 
the line? 
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(a) Lines that lean to your right have a 

(b) Lines that lean to your left have a 



Here aire two lines. 



and ^2 . 



(a) What is the slope 



of ? 



(b) What is the slope 



of ? 



slope, 
slope. 
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Here is UHe grapn or z^^^ • 
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(a) What is the 
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(b) What is .the slope 
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5. Write the slope, the y-intercept, (and the function for this line. 
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6. Without making a table of inputs • and outputs, draw the graph of 
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, 7, Here is the graph of . 

r 



(a) What is the slop'e of • 




y = 
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I5ca 
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Without making a table of inputs and outputs, drav the graph 



of y = J X + 5 
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Find the solution of these tvo equations by graphing them and 
writing the coordinates of their point/of intersection. 



y = 2x + 1 

and 
y = 2x + '3 
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10. (a) Vfliat is the slope of y = 3x + "5 . 

(b) What is the reciprocal of the slope? 

(c) What is the opposite of the reciprocal for part (b)? 



(d) Write the equation of a line "tdiat is perpendicular to 

y = 3x + 5 and has a y-intercept of 3 • 

y = 

11. Write the equation o^ the line that has a y-intercept of "5 

3 

and is parallel to the line vhose equation is y = ^ x + 7 . 

y = 



12. Find the value for e^h of the folloving: 

(a) \-12\ = (c) |5 - 9| =. 

(b) |8| = (d) 1-3 - 7| = 

13. What is the distance betveen points A and B ? 



A B 

H • 1 1 1 1 1 1 1 1 1 1 1 1 1 1 •* 

"8 "7 "6 "5 "1^ "3 '2 "1 '0 " 1 2 3 ^ 3 ' 6 1 8 
ik. What is the coordinate of the midpoint of AB ? 



B 

"8 "7 "6 '5 'i^ "3 "2 "1 0 1 2 3 5678 



H « i 1 1 1 1 1 1 1 1 1 1 • 1 ^- 
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15 • Find' the length of the following line segments. 



(a) Length of AB 
is . 

(b) Length of CD 
is 
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16. Find the distance between point A and point B • 
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The length of AB is 



153 
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18-E-l 



Qheck Your Memory ; Self -Test 



(Action 13-6) 



"HU the blanks* -You may use your flow chart, page 7^ if you 
need it* (Eememher tp rewrite subtraction problems as addition*) 

- w hi' . 



2. (Section 13-11) 
nil the blanks. 



(a) 



1 

IT 



(b) .6 = 



(Write a fraction.) 



(c) .7 = 



(Write a decimal.) 



(e) I 



(Wii.te a decimal.) 



(f) 1305^ = 



(Wilte a decimal.) 



(g) 1% = 



(Wilte a fraction.) 



(h) 1 = 



ERIC 



(Section 13-10) 

Use scientific notation to write thest:^ 

(a) 3^^.063 = 

(t) .00982 = ; 

(c) 768,000 = • 

(d) ^ .015793 = 

(e) 5976»^.3l = 

(Sections ik-k and 1^-5) 

(a) For the circle telov, 0 is the center and AB is the 
diameter. Construct a light angle with the vertex at 
point C . 
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Z AMC = Z BMC because 



CM = because 



Therefore A AMC = A by the congruence property. 

What kind of triangle is A ABC 
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6. (Section 16-2) 

Find the area of each square. 

' (a) 



(b) 



Area = 



Area = 



I8.R-5 



Find the length of the side of each square. 



(c) 



Area = 29 



Area = 36 



(e) 



Area = 320 



7. (Section 16-IO) 

(a) Find the area of a circle -v^ose radius is 10 inches, 
(use K « 3^1^) A « sq. in. 

(b) Find the area of a circle whose radius is -/i^ ft. 
22 y 



fuse K « ^) A 



sq. ft. 



Nov check your answers on the next page. If you do not have them 
all right, go back and read the section again. 
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18-E-6 



1. (a 

(b 
(c 
(d 

2. (a 

(o 
(d 
(e 
(f 
(g 



3. 



(a 
(b 
(c 
(d 
(e 



Ansvers to Check Your Memory ; Self'^Test 

is- ■ 



23 

12 

10 . 
3 



25^6 

3 
5 

705& 
.05 
.875 
1.3 



3 
IT 



150?^ 

3.J^o63 X 10-^ 
9.82 X 10 ^ 
7.68 X 10^ 
1.5793 X 10 ^ 
5.9761^31 X 10^ 
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(a} The easiest way is to draw cK and . 
Z ACB is a right angle. 

(b) MA = Iffi because £ bisects AB • 

Z AMC = Z BMC because line i J[ AB • 

CM = CM because it is the same segment. 

A AMC = A BMC by the SAS congruence property. 

A ASC is an isosceles triangle. 



5 + 6 = c 
25 + 36 = 
61 = 



= c 




10^ + 2h^ = j J 

100 + 576 = • , ^ 

676 = 

26 = c ^ 

(a) A = 25 

.(b) A = 27 - > ■ 

(c) s = 

(d) = € 

(e) s = ■/32O (or • ^ because 7320 = -Jiih • 5 

= -/64 • v5" 

= 8 • >5 

(a) A 31^ sq. in. 

(b) k ^hh sq. ft. . • 
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